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Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg 
15 10 15 

Glu Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He 

20 25 30 

Phe Lys Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser 

35 40 45 

Asp Gly Asp Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser 

50 55 60 

Cys Lys Asp Gin Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala 

65 70 75 

Phe Glu Gly Arg Asn Cys Glu Thr His Lys Asp Asp Gin Leu He 

80 85 90 

Cys Val Asn Glu Asn Gly Gly Cys Glu Gin Tyr Cys Ser Asp His 

95 100 105 

Thr Gly Thr Lys Arg Ser Cys Arg Cys His Glu Gly Tyr Ser Leu 

110 115 120 

Leu Ala Asp Gly Val Ser Cys Thr Pro Thr Val Glu Tyr Pro Cys 

125 130 135 

Gly Lys He Pro He Leu Glu Lys Arg Asn Ala Ser Lys Pro Gin 

140 145 150 

Gly Arg He Val Gly Gly Lys Val Cys Pro Lys Gly Glu Cys Pro 

155 160 165 

Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin Leu Cys Gly Gly 

170 175 180 

Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala His Cys Phe 

185 190 195 

Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu Gly Glu 

200 205 210 

His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg Val 

215 220 225 

Ala Gin Val lie He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 

230 235 240 

His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr 

245 250 255 

Asp His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu 

260 265 270 

' Arg Thr Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly 

275 280 285 

Gin Leu Leu Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu 

290 295 300 

Asn Val Pro Arg Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg 

305 310 315 

Lys Val Gly Asp Ser Pro Asn He Thr Glu Tyr Met Phe Cys Ala 

320 325 330 

Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys Gly Asp Ser Gly 

335 340 345 

Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr Leu Thr Gly 



350 



355 



360 
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He Val Ser Trp Gly Gin Gly Cys Ala 
365 

Val Tyr Thr Arg Val Ser Gin Tyr He 
380 

Met Arg Ser Glu Pro Arg Pro Gly Val 
395 

Pro 

£1tt&7T?9- VIIafcH-<WUiSt*Wfcra-*> * 
Stfc 3- 9 HEW***"*-* D N AjtfiS 10 

BrtffURffi&UBfc J: 0 £M $ , WED N Aitj£D 

KSaflKiJSftfciSttfeLT. 7r?f- VllafcH- 
ifr*-*fiaKfc&t3*4 ; i t fc^tlS***. 

t . WiffiB S=&«f*fit^ b b Hf-te- h U*>4 20 

£ tc J: OMBD N ASfffinsmf*- * £ t fc-firttW* 

« i iztmvxm, 

[fS£*3 ] mEfi^ft&fiM^ . y r 7 9- XII 

a. 7r??-IXa. #'J?W>\ 7r^-Xa, 

itsa i chr*)^. 

[00 0 1] 
[0002] 

[fl*tf>a*] JbftSiatt* &*S«fc7 4 7*l> y^n-y 

ai^Srnxyf'fA (proenzyme ) XfcHM^yy 
(zymogen ) T'£>9. i<Ofifi»i. *<xi*Sttfl:S 

X^wflMtliM "a" fci -jTSSft* WW VII 

a) . 

[ 0 O 0 3 ] M&nWmZSh&LZ IXttifcXitiE 

cr>m±4>VV>i/ v? (intrinsic ) SBOfiK&^X 
^fXhUy^-y^ (extrinsic ) KStEBfc&dft'Oi 



Thr Val Gly His Phe Gly 
370 375 
Glu Trp Leu Gin Lys Leu 
385 390 
Leu Leu Arg Ala Pro Phe 
400 405 

jyh\)yi"y ?tm\zmh *msm.t ix?r? 

?-XI a&tfa/l^-M *)fm2tl&%.&V 

mz. 7r?*-iXa«u 7r??-vnia. yylHf 

[0004] X*X h U yis v9W6&to3t5Efr^ RXf 

nxyf>f A<?DioT**S7r?^-vii Mu <?-<D7t 

J±4*y<7)&fcrT7Y?f-XZXalzmMt&Zt 

ifc$»Dx3f >- r- 'J ys^y ? IBMcWS--*- 
4. 7r7*-Xal**lB47T?*-Va. ij)V*/*j 

j>4 *yRi/v ym&<v&&~YX'Tuxxiy\Ly*xu 
yv>lz&m&. 

[0005] 7T?f—X0>yT?f--X&">0teMtt& 

jyhvyi"* ttmmfx.* i/hVyisv timnm 

#te*aoS»T*4 *>4> , 7 r ? *-VI I Ij&Cpjg, l/C 

v ^ j&oui 7 r 9 9 -vi 1 1 oh******- * Jt#wifi 

7 r > VII a £ teffl-f I) ; t UPC* & 
(Thomas. ^IfflftfNo. 4, 382, 0 8 3 ) . £ 
tc. 7t9 9- VIIa{i7r^^-IX<7)?Stt€^t5^T 

4ikfc*«1"4ffi»jS*fiPfiPt4 (Zur &I^Nemerson. 
J.Biol.Chem. 253 : 2203-2209, 1978 ) . 

[ o o o 6 ] mmftmz x 9 hh-7r^^-vn 

jWK 5 0 , 0 0 0 h yv>tt=f-S£-%-r ISHBNSBB 

%X'$>&zttfwi>Mzztix^$>. zcommiza^ 

X. ^OSTOffi&ft-f^yy (zymogen ) t IXSlSL 
tB&iW&tl. 7T??-VU C07T??- VII a^ 

<7)&mumr>fr<nm%hMkruT-T-- 1\ w^tf 7 

r^^- XIIafcJ:0l«SS*L6. 7r^^-VII OvS 
ttfllfciO 2ffl^U^r^H0(^m$ix. iiifett 
^=5r< t *> 1 fflOi^'x^7 4 Kfitefc J: 9-#itSftfc 
^b'HR (Mr = 2 8, 0 0 0 ) t r>A h& (M r = 1 
7, 000 ) 77??-VII fctti.Mt 

ifTnomas. *H#rpNo. 4 , 4 5 6, 5 9 1 £J: 
S^^rStiO-fy-t'hu-c- VHatCfitt^kSfl 

[00071 7x^^-1X144)^*57. O0 0<O#I 

®%mbLxMa*&Mmi. zix7T??-m\?> 

yrorT— tf (7r^^-lXa) 7t 
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IXati-tft-Fill 6. OOOS.t/29, 00000 

« (W*.l*7T?*-VIIIRtm«W&) 

<OEK-Sr-^^TStbJlll{St<0^aia^l (cryoprecpita 
te) XtiffiOBtfCtSKftSffi (replacement therap 
h ) fcfflV*4. i/lfeOilK*J4a*7 , -n'$<lfct h 

i. io 

[00 08] 7r??-VII cogsftttJffiJBte. -7t9? 
-VII <0JFJ£fc5jr*Hft. Mtffc7T?*-VIIIRtf7 
r?*— IXj^JSLl/t^Sfflffcffik RlXVon Willebrand 

vvC7r?*-vili&imfcS43*ii£HWi£ii&*>' 

HfcgBW-**ftt3Mf. 7T^- VIIa£-£tttStt 

ftj£*>»8EfcJ:9. (40-5 . 
0*tg) G&8tZtUZ7T?f- Vila**, ^OJH^cf 

tcW 6 7 r ? * -VI I iT£*>fl#fc: 

Cfc*^$flTV^ (Hedner&tflCisiel, J.Clin.Inves 
t. 71 : 1836-1841, 1983 ) . 

[0009] &mxfonMmzmaztLiw&i^ 

^mkM^m^titzlib^-t^Xc^^B 30 

If. ^ffla»^S^$il!tIllLfclH^tfc^T^tt 
&g^F:£J£f£3¥ ( A I D S ) 34>fc. ^tl^> 

<D7 r ? £ fc^WtEfflT?* 

[0010] 

*LTRl#c, 7T^r?-VIIiav r 7r^^-IXA^^. 
Lt WfcJS#Mtf CVon Hi 1 1 ebrandffi^flft SrT&jTT & 
fcttttiSttS: 7t?^- VII a £7)-S UfcJ&.oJWSr A 

fcAOf|»teixfc77?*-IX«£iIflt-*-4 t^Tfc 

h. 

[00 1 1 ] 

fcfcawW5IC7T^^-VII &3-Fi-**?l' 



? HEWJ4*/U>"> A*g^ K.X 4 a - F"f4 
^17^ UsJ-f - KEMRlflRIS 1 * ? M-f- HiWKOT 

VII a<0-b 'J ^rnf7- fe'vSttCDTt^COfii^H^-f V 

7 r ? vii a t%%^M—<r>^SS^<r>t^h(r>^ 
Se«iStt£#*-*Sfi«£ a- >*"*-*. Si 
KKiit 7r?*-VII . 7t7*-IX. 

f-f ySSrrj-F-rftjtfETW-f-nr&i). Sfefc. n 

1 * * nt* KiiHEaef- o*t&t&#m & v - 

[0 0 12]ftfc. SSl*?UJrf-FISWtt7T?*- 
vii ^Vi^D-yxiicDNA^n-yCi^tS 

T 5 J 38g»»& 3- d b tfX'Z t.mi* 

^r-rs i t & . 4 u« 1 * ? Fie 

[0013]$ fcfc, i*WWBJ±«?UWBiaiBD N A 
4»^9&4*i»*7*5X5 1«tBKS"f*. ifi&W 
7^5 H^>l-3l47*n*-^-. ^tfDT5ttfca< 

fclWW«WC7r^^-VII ta-F^ftjr^l^JJ-^HB 
Wt*^rtft . ^ W HffiRH4*7W>"> A*S^ 
K^>f ^3-H-T4IBl3f^l^3rf-HiWI» 
1 * ? U** KSJfl^TSIfcfilflt L W=ji^$iiT 

*f - H^ltt7 r ? ^- VI I U yT^f T— tfffl 

[0014] ±Ml<mWiTyX$ YkEWz* ZcvftW 
ttS^t, rot-i'-, *«0T*£»< lffl<0RNA 

Wfc7 r ^ ^-IXSr 3 ->*-f -i>3* ^ HiSflt-ft-tr 
*2<07"5^5H*HS5t^i. dO*^:*^ WJti 
*^i/*>A*S-&F^-f y*3-H"t6JB17^l'*f-K 
BM. aVKS 1 J 9 HSW<OTat:(jat-tii 

Z(»W,2 7 ^ Usr^- HE?iJi±7 r 7 r?-ix<7>-t >J 
6«itlgS *ufeEJilli7 r ? ^-IX kHK±H-«)Jlli* 

S. d^^U^Fffi^TSSWi^'JTT-U-^ 
3 y^^;P*^< . 



7 

cooi5] z<r>w*mm3wm&iz&^x> 

&§Bff fcfcfcKfcfc F ? >X7 * ? F Ztl 

r99-m ts-FriJ^M-f-FEHSr-Mf-fi 
DNAJttfftfcJ:o-CF5>'*7x?FSJh.4. 
? l/^fHW*;^W^ F> A V i 3- H-t 6 
SSI * ? Vtff - F EH. RtfBSS 1 5 9 FEH*> 
TsSfc&fi t *ft.fca963 ftf V ^gl 2 * ? HE 
^J^^-yC-C'BfcS. £*)*2*?M-*FEflW:7T?* 

y£3-F"t£. i*ifeOWSS*utE|i|l±7T^^- 

vi i a t%%m~<nmMm^t^<r>^mmm.^ 

[00 16] CWJWWiflfiOliatifeV^. 7r9 9- 

? F $ iT./i Ri?U®*fflflS Sr 
H**4 . «B* t ^r< t t>*#«fc7 r ? ?-IX£ 3 
- Ft** ? FBWfc#*T*4 D N AfflftftC J: 
^-CF7XX7x?F$;fc.l>. iW^VoTf-FEflHi 
i7-M££F.X 4 *£3 - F-T4»l 5 ? M"?* F 
EM, 1 7 ? FEH«TSfcffiBL*:h. 

ilSSSilT V^®2 J 9 FE#l£-&/CTl££ . 
.TOSS 2 J? ? U-^-f- FEHtt7 r ? ?-IX05-fe U y7o 
f7- «iStt©fcft©ll«lF^-f Vfc3-Ff4. -lit 
&s>»tS3*ufcEHtt7 r 7 ^-IXfclSHWtcH-ojfii 
«^^fcft^ftS«iSttfc**-S§ca*£ 3- F-T 

[0017] £«0W»43 fcfc. ^< t fc»»W(C7 
r??-VII £3-F-fl>*?M-f-FE?'J£-£3N-& 
D N Ajt^^$:-^-tJl?ljffifflSaSr®4^"S-I t lz i o 
T. 77?^- VIIat:J:>)^$iil)Jlll^iI<7)7tJ6 

* U** FEWii^^J/^ASr^ F* 
Y+in 1 5 ? l^tff- FEW, &tfB« 1 EW<0T»[fc 
{ML**ifc»S3*ifcJS2 * 7 FEWfc*AX 
j£i. £<9m25?M-?-FE?iJfi7r??- VllaO 
-blO-rn-fT— tfSttOfcft^tt&F.X-'f y£3-F 

•ti. ztLt>am&*iifdB9i\i* %&itmz?T99 

S3-F-TS. act:. £W«WMUB£a3**tt+T' 
HM-frUb. *L-CKDNAfi|£aiCJ:f3 3-FS^r 

acfc£©fiBK4jS»*iSttfcLT7T? 
*-VIIa££tS#4. 

[0 0 1 83 iOfSWifl&OftStCtJ^T. 77??- 

t fc«#Wfc7 r ? ?-IX£ 3- F-T* * ? l^** FE 
Hfc#*T*4 D N AjtBK^^^t;«?L^±ifflJia2reiii: 
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•7 A&d- FX 4 3 - F"f 4 JB 1 > 9 FEW, 

sm i ^ ? FE«oTat«ai l -efttsas 

Sim^S2*$^#f-FE5!£-£/</Ci£6. 
25? t'^-f - FE5W47 r 9 9 —imi&Xb*. U >*7*n 
fT^$Stt*)fcfc*>l«£F.X 4 y £ n- FT* . £*l 
W31»S iifcEWtt 7 r 9 9 -IX 1 3SKWfcH-*>jH 
««ffl«)fcft^*¥Kiatt*^-4fia«^3- Ff 

10 la. * t xmrn^mmzx 9 3- f s*utsa«4« 

fe^mfirtS. ±IE«)*J6fc«I: 0MS3*i6'«a*fcBB 

[ 0 0 1 9 ] £«#ffl*>«W>lljSfcaivvC. 7t99- 
VII S-3-F-f-&DNAE?'JS:^t'Jg|>DNAjt^ 

l4H4-Ea6tpWlS3 6tt£tt*>«>Jlll 4 3 3^S«t 
WcDNAEWfe^'C**. «W«F4LV«KtJ 
WCIi, DNAE?!U4l94'^|g3 6^SW*^m9 9 

20 14 3 3 i&mit X'CD c D N AEWfc-^Tft* . t <* 

±tea LfcD n AE^'j^^Tfig o . mmmiEffl®. 
4. 

[0020] 7r??-VII ^a— F"t*DNAE5lt 
■^TJfi4ffl»ftT9^ 5 Ft J: OScgt h 7>X7x 

tfcV^T(4. £05DNAEHliHI4— H6+*>SS3 6fi 
SW* 1 ^^ 14 3 3JgS>pr4TO c DNAE?'k Xii@ 
4-06*0^3 3«H&^^)R9 9Jg*M*T'&y : -5- 
30 <0TSiaK<l|Sl 6 6||»H$14 3 3SSM4T' 
OcDNAEJdfr^TjRS. 
[002 1 ] ±f£^D N AtttiUta***?* «?LM1li 

«^i:-ri>^ttJ:-?-C, ?t99- viiatio 

«3 3-Fs<iTv^«a«4«*tJMrfft. at. w 

40 nwmiz x m^frizKzx'h* o o 

[0022] 

iMmzmw) zcomnmfrzmz. tmzm 

fflMWDNAXJicDNA : mRHAfflg&IZlPtEtl 

[0023] DNAttAft: 1 3|s:SiX{42*0i(OD NA 
50 fiWbJMrffcii:**?* Xti^Ktlifftt 
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1 0 

hZtti<X'%h. 

[0028] 7 r ??-IXO»i3$Sttl;M >-h V y 



»ffifll«£#r*-4DNAfiSft l>. 7T?*-IWi7r?*-XIa(Cj:07T?*-IX 

Tbt. r^S KttHKfc. ffiiifflBa+T-^l^^l. atcSSttftSitS. fcfc* 7r?*-lXatt. 7t^ 

*SiJ«8r< i: fc 1 ffl^fi^E^Js Mtf fcTn*-*- -VIII a. U ymWRVtifr^^ *y<7)ffl£TX'7 

Rxm^-mi^&^irt^. ffiE0>3tfirF*>»Sfcte r??-X£7T??-Xato£ttf[rr&. 7r 

^^^Tfe^Ttiv^. utiiu 7>r 7vv7uvv<mmi i m : *ztiz>. 

[00 24] 1OOI2JW05' RV3' *«fl*W 10 [ 0 0 2 9 ] ±f2^i 3C. t hJMfc&»6tf>7r?*- 

^•T-5EM^-?-ii^ii3' &tf5' 5lsJB(c*^*5/x^ VII «omiii±^S$rStJ.osfl^:Igt-3b5. 

x;H£^tJ:o-Cft#$:h.& "gfSSixS" hfa &£><r<97 7??-Jiiliiil£l l *t:#>30 OugOi&g. 

ftfcEflkO^JSfc J: •? . XttflM^§nfcSW»» (dire JfcT4 - k *«C£> 0 , * LT«IW»<0«aR4MBW 

cted mutagenesis) W*ftfc±4*rtEEW£>lliSfcJ: 0 WW=»U"CS88ttT*& (Kisiel&WicMulleiu ff 

3ij£-rs::itfT'#S. ») . Hilth7r^^-vil li%-(SM«SfLT^ft 

[00 253 U -^-^rf- H : SIO*»(?Dga®^7 5 (Kisiel&l^McMul len, fM ) , A»$<lfc*WH*tt 

y**te#aEL* LTrnHsi^^tf fl4tolHfcKa JiHRfcfiilJ^V/XliflWSIiH^fci: iEJftte J: 

^r^Ktt*O«fifrtllll<0»jBiaW:mft*KM [ 0 0 3 0 ] 7 r ?*-vn ai/IXtiffFHtcJ: 94*3 

_^_^7-^-H" 5fir*l»iS6fc59!iW>y-^-^7'^ *. tf*5yKli£*i6*>7r?*-+*>WJg*>r-J& 

[0026] k> 4 > : *^aK*>**£iws»$stt intoji^Ts /iBMBaawawaoBtJ: -^t^ 

K+^^w«»^TsyK«3<)c^isJ(W»w^ kyynn^BkofflsfPfflfctaai-ft. s&k. 7t 

— VII &tf7T?*MWf**iW.lffl*>j8-tK 

&ztLh 1 ootus&xji 1 mommx-hz. ga®o£ /wnfeo^tt»6*iTvvarv>. 

»^StB4l*«SttkX7T^^-«tt4:te*»t*i [0 03 1] 7r?*-VII Rtf 7T?*-IX*>igtt0* 

WIKSt i&flBOHF<ofittfl;t*tr. X7 r ?*-iS Rtt£fcfcft#U * ^XTM^Txny^yWm 

. JttttiSttRtfx? r ? *-SttttJ»-3*»tf> [ 0 0 3 2 ] ftot i tftfHJMi. 3c£fc h y »7i 7 
*£C«:fifiR«0H-«0 A ymzft&fh . 40 b SiifcWUMBBSrfflv^T 7 r ^ VI I at J: 0# 

[0027] 7r??- VHatov^T. ^S*i4JlMBEaH^fci6^1Mt«SStttW-r4ffaK 

(ix=Sf^hyyv-/7gffifc«tl.Jlll?g«ll«^tJ;o SrSit-rsi-ftSrSft-TS. iW»^44fc. 

T1tSttttMi67r:?*- VII ali7 r ^ ^-XS:7 7r9 9-mz X yWft2ix&mm®Wtzfrn£!m 

r^^-XatiSttfcL. dc7)7r^^-Xa(i^Sii Ki8Stt*frr4«a«*lBrf6*ft*l)itt"f4. fllTiB 

ii§ttfcJ±lli«aSH^>'hy^^'y^eK&t^x^^h D^oyt'y. 7r^?-x, rnf->fyc, MTd 

>jy^-/?&K££aT'Jb*?)T\ 7r^^-VIIa(i r>f ySt^n^^^OJtfett*^ S yK££<gfc 

7r^^-IX. 7r^^-VIIIXIiVon Willebrand7 r ^"l). r—tD\>-#*ii'7M 5 yHSS^-fr^f i>^il 



1 1 

t) . ZUz. 7r99~m » ynxuyt'y^ 7r 
9 9—Vk. 7t99-X^ mfTUT-J >C<nti)Vi£*K 

[ 0 0 3 3 ] 7 r ? *-VI I lifiHUI«£Ba«T* 0 . 

\f£m&z-flcr>iz+ft%BLX'tfmi>>L> 7t9 9-m 

Mn&lETlzti^X £ i«W+(C7 r ? *-VII #t»S¥ 
£il6::ha*Kisiel&l>'McMullen (jftg) tiOSffS 

iifc. ififcaffliHfeofcft. -7r?9-m \i.mm 

m%c?>im~m^m%miz&^x-wizmittii t>ti 

TWflrH. Kisiel&ttffcMullen (ffift) Officii 

7r??-VII«&®[<a;b-fa>l OSSHouTlEflHf 
«£fcfc6U -?-tT#E?iJ^^T2ocr>^c7)|Rl£ 
lifige*TC*-5 3t. *7>— 7r??-VII fcowt4)» 
5 /KE^x-* fc&aSflTV^' (DiScipio 

mm) . 

[00 34] 7r99-\U mRHACDj-M^tit^Ci'- 

z&7t9 9-vi i m&wwBtpa&ti&frLx 

T»lM-*fc^4^*^mRNAfc8c^*. 

JEflSSfcfcfcU *LT£*)*QffiiffiV*mRNAWU' 

c D N A? o-;iy^£ftoi|oa^:fr^^?S£;h. 
rtV^-S) (Maniatis^. Molecular Cloning : A Laborato 
ry Manual . a—MVYXT V y?7w\'— yif,=y MJ 
1982)*\ LfrlKff ^&B(0£s8Ml<7>T$y 

mmn iz^\, ^xoimwzMWD n Amn t * t 

£f»4.IfcUil*ttttJrc**#. 7r9 9-m cor 

[00 3 5] 7r99-m £it*T. 7r??-IXte 
JtflWSMPfcgBKTtt 9, *LThh-7r??-IX 
ae^cDNA^O-ycOK^Jti^l^fLTV^ (Kura 
chiMX Davie, Proc. Natl. Acad. Sci. USA . 79 : 6461- 
6464, 1982 ; Anson ^ EMBo J. , 3 : 1053-106 

o, 1984 > . 77? 9~\m&^<r>mm±%mmt>ti 
xiso, j cLxz<7)3LQm<r>Tz;mimz.Ma<7)T$. 

9 9-\uzr>\^x<r>mofr<7)m&m.yw-9h&W:%! 

tlXH*). ZlXEffltfftttZtlX^l (DiScipio^. 
[0 0 3 6] Z0)§i&K0)T $ StiStiMHtl 2MW 
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1 2 

$ftT06 (Kurachi &t>*Davie . MS) . 7t79- 
IX cDNA?o-y«95' *HfctJ»t4E5Wi, Jit 

^<o^3*i4sa**fc^3*t6S'^A«aifc 

HSWir^^/HMSa-HLT^S (Kurachi &y 
Davie . mi) . a*DNAifefcJ:47 7?*-IX3B£ 

10 [0037] 7r99—m jWrPtf)-H«r5S<0c D 

f^*fctofc3a»^Uvr7*n-*£JBvvfc. % 
l<ffi&fc£ttfl* 7 T 9 9-m MZtoVto&QlcD 
NA?U-VZ7T7 9-nW) —y—^r* vmf 
5' *»*3-K-fSBffrfc3BSfS. IW77D-f 

at/7 r ? *-IXtf>;fr/k5">A|S£iSttfc 7r99-n 
20 I ^)-t-ft^)fc*t{BW-4ik*«t*6i:V>3»a{c« 

[0038] mmmTtmn&i-t u yrof r— e&tt 

sKy^7>mJGE&7T?*-VII ^WfWgttt 
«3SLTV*S. J|520T7*n-f-li, gfrfrftc DNA? 

n-yfc. 7r^^-vn wy-^HWsat^rs^* 

S««*3-H"t4DNAi»(|kta^*>*5. 
aWtlKr*-* yr9 9-m coWWi cDN AE?iJ& 
l/7$y®E5!lii. yT9?-*U &Esr¥*>5' 
30 t^l.?D->OcDNA7^7!;-X{i^A 
14DNA5M 7*7 'J-O^? 'J--y^^TO:-r^. 
[0 03 9] ^30T7-n-f-(i. SWWcDNA^'n 
-yi:. 7T^^-I^'J-^-^7*^-K^3-F-rs 
cDNAHrfr&y^y-fey^X (consensus ) 
AiS-^{aXii:7r?^-vii 0yf$S&tLlT$S*m 
Wfflt'&As'e&l'^ 7*U Ha- h'E^iJfcOji^Srfflv^ 
4. 7 t9 9— VII <r)T$;m%<7)K:£>cr>a-Vmi 

40 li, 7t9 9-vu <ot-*\ ^t/fteot'^syK-ts 

#ttttllS a Wtov ^T4»SnT i >4 iE?'J f-9frt> 
«3&*.6. 7T99-VII m&FF<r>5' 

^SOjEU^cDNAiftiiktaSS&Ufc. 
[0040] £t£cDNA?o-y<7)l*k "AVII 2 
463" ■ klWi^n-^sWRfc^^r^^-VII c 

DNAHAffifc-ar^rl/tvtfs. z.M>ffXt7T9 9-n 

50 fc. d(0?n-y(i3 5 77^ ^-KC0 5' IHRRffi 



( 

1 3 

& 6 0TSyBW)y-^-t3-H , *'4 1807^1^ 
h\ 4 o 6 7 s y«ra8B«BKfc a - 1 2 

185?^fKs iinh'y, 1 026*?U-:*?-K 
CO 3 ' ^HtRffi^J , Ktf 2 0 tmnX 0 < A ) 
(24 6 3fir*^#r*&> ££*l/CHfc. :»cDN 
AlifflUteovvtS^fciWI&JSSi'ifc. iiit, ?n 
-VAVII 2 1 1 5Atf AVIII 9 2 3 ^(^DflHClMiS 
ftfc'cDNA#Alte*>JttMCJ:9. A VII 24 6 3(4 
li»EcoRI»fr±fc, 77??-VII 'J-^-S. 

m»sa^iE5U^3-H^S7r^^-vn cdna 

[004 1 ] ^ 2 CD? O-;/ A VI I 56 5£#?§Lfc. 
,IO:7n-y(4. 7^1^*f-h'10 0-l 6 5 (114) 
#*WT^ftj££l&#?n-yAVII 24 63^7^^ 
:t*K9frfc**l':*f-K6 3 84T'<0cDNAi:Ht 
cDNA#7Jft^TV^:. cDNAfc77?*-VI 
I ^VAttDNAk^JtK^KV^T. #£L&V^E?lJ(4 

6<JmRNAX7°7>f ^y^iSSrR^Lit 2ffl«07 r ^ 
^ — VII cDNAimt>tltz. 
[0042] AVI I 24 63(,zX*)a--Y^tllV--y 
-fcSMtfc*< (6 07571?) . <£LT7t?:?-I 

(4-6 oa&tf- 2 6 ffifc 2 ^fctffr*" 
ft. HKHWi-6 0^fcte4fti:#*.4>iift. 

2s?1-/v<7+ H fc»S»»R*ttfIW4- 2 6 
ffifca<tfrtti$:<-6 OffifciKfr&T*-*. ^VA 
^n-^^x^yyft^i^CiESi^je-n.. AVII 
5 6 54>t#4t^V^J(47T^^-IX. TOT'fy 

:Tf ft 3 8 T sVkw U -^-fcfcfcfciN: t (4918*^ 
^■rfcf&ft. 

[0043] mIE<0 U -^-^Wfifu&t ( t U it* 1 
fit ) 3GETtS«i^t4ivfe«>. iUoWT 

fc. 38Kr**tfi\ i«orro-f-(4. hh^V-ADNA 
^— vii 3tte*fijfl£#/,?j£*y>'A?o-:/*>HJg 

[0044] S&DlWHijSfctNvC . U-^-Wt<Ta 
tm»3-FE?iJ02 9T$/S!£-£3rr&AVII 5 6 
505' 7r^- VII cDNAK)t£, AVII 246 

3<73c dna^st^- (jaa&fiaitwBa&tf 3 ' MIR 

8Jfl£**f-ft ) fciMSUfc. "565-246 
3" EWtt-HMr*3*>7r?*-viI cDNAEM* 
m-E c o R I Sr#t . 
[ 0 0 4 5 ] <Kfc. ±ISOD N AEW*»3fcWR / ^ 

*-fc»A.U 4-K(4dO<^^-Srffl^TiffllL»-fc^ 
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1 4 

Tttffl-f ft fctfXO&SK? ?-(4 h 7 >-X7 x 7 h $*l 
T'#ft7*o^-^-Sr^T-^;l>T-J>^-5. tM/kxtt 

rn^-^-*\ se^£^H-ft*ft^^^fc#>£ 

#4U\ ttfcffiU^OidfcTnt-^Hir-f 
/•M/l^jK^iKttJH (major late) 
-T*ft. 

[0046] ccoi o ?-(4S 4>fc, rnt 

10 -^-*»feTStC* 0 . JlOJll««HWfeto04!IW*tt 

atts^rt-ftfiaw*' 3- H-t sifiw* as»a> 

JdSfcflHK-ft lfi*>»ft*>RN AX754 
^f-ftT'&5?. #4U^RNAX754*»fiffi»!Hi 

^*iftT'&*>e. Sfcfc, JB!^^^-4>fcl4i9EifA 
^aTSfcflBW"ft#y 7t-1^-^ a y i^-Hi^* 
**tft. 

[ 0 0 4 7 3 ft A )UZ&#V 7f-V-i/s 
20 l/-y 3 y^t;k X(47fV'M/l'.X5 : E I bf@ 

rct-^ - b R N A*7" 7 A xmSLt *>IB(ctiflW"4 

HJ-^-fc^ftfft. #*Uv^*-l43& 
x-WNy^-iW. #R«fSV4 0xy;\y^-£ 
-£3rtft.ri:# { T#ft. 

[0 04 8] ^n-WI:§iT^:DNAlE?!l2:. U 

30 S^mUHUni&(C»X'rft. (Wigler^, Cell, 1 
4 : 725, 1978 : Corsaro Tktf Pearson, Somatic Cell 
Genetice , 7 : 603. 1981 ; Grahani&tfVan der Eb, V 
irology. 52, 456, 1973 . ) D N ARlf U y&fi )\/ is 

awiMfmizmi-z. MMwmft (*swfciii o 

-*) ^DNA^yyAfc^fcJXOiitf. .in^O^ 

JWRO&AfcHJg-J-ftfcfc. HRfc, WWI6*«HI 
(SHiv-*-) tft4-tftjtfi5^tlft«lfi^i:*tc 
40 *A-fft. ]Sr4LV^v-*-(w(4^iJMx(fG-4 
1 8St/^ h M^*f"b-hfcWftWttSrft4"tftafi 

7*»*4*Lft. 

[0049] aHRv-*-liBWjlffFkH^(c8!HIi«> 

|S|t7'7^$Hti0^AUTti^. »4Li«-7 

-*-»4iBWG-4 1 sum- z>m i &<m\z=?x'h y ) . 

iit(4T7^5HpKO-ne o±tfflj#§itTVM> 
(Southernat^Berg. J.Mol.Appl.Genet. , 1 : 327-34 

i. 1982 ) . wttta*A3*iftatett(c "^^u-v-d 

50 NA" fcLT»^>i^TV^SiES^^ODNAS:^Jp•tft^Ii: 



(9) 

1 5 

IMB#DNA*K9jL«ftt. Ztlb* 

-*-mmz?m ix v * mmmmiz^ ^xmm 

WC.X?y--y7'-$"£. 

[0050] jBJMEftSftfciniBfc: £ o ££$*ut y r 

^^ym^v^MzxKumttznm^mmi. 
? D7 7 -f -t <t off a i fc tfx* h . 

[0051] #®f7r??-VII cymf£2im7r^ 
$— Vlla'VOtej&ii.. Hedner&t/Kisiel (J.Clin. Inv 
est , 71:1836-1841, 1983 ) IzX r )m!M$tlX^&& 20 

Rtt*lTfii«7t3fT- fe' (Kisiel&lttujikawa, 
Behring Inst. Mitt. 73:29-42, 1983 ) fc£ 

[0052] 5»wuf. zmmimmmztitim 
tt*^6Sfi*fcS3^*as&&iiflw-s. seas? 

cDNAtL<li^7A7>( 7*5y-*»£>J|i«3*U X 
Ji-^fltSiife* U 3*j* ? f - H*»4>fij£5ii6 . & 

hswaBB&aa^aan. 0ij^.{fG-4 1 sm 
m-izta^mi-ti. act. se^^^iim 

[0053] awcKIW-iHfcWSrWilf . M 1 (47 r 

^ ^ — VII <a+#&£$#cDNAl!^J<3?n-.=.y? r 
0l2tt. 75ya***>tt3 0ffltf>7$/ 
»Sr*t». th-7r?*-VII Og|57r7S/IiE?iJ£ 
W*t4. W3ttth-*VADNA5>f 7*9 
jSRtf*?y--J'?\ Mtffc7r?*-vn sBfe^a 

Ji s 7T^^-IX«'J-^ r - A <7*f'HSr3-H"f4cD 50 
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N ABrfr&tfa y^y^xrt/i^A&^-F* 4 y£3 

UHEW*7t^^-vii «at»«cDNA?D-y|: 

[ 0 0 5 4 ] fcfc 4 y- tf h oS»tf>RRfcfflVvc . 

3y-teytf-xffi?iJ£7 ?-viic9gfi«I#iJr-? 

H"*-*afiswii««t«*eiw-* . a 1 3 a. h 7 y 

-P D 2 OfflftfeGft?*. . ffl 2 CK*** fife^Sl^ 
#tt£«0*?*-£fflvvcJ8KS*i4. 047 fi, 
«Siifc"iWRffl^'trC7 r 9 9-YtffS*B&k9S5L 

[0 0 5 5] «8U\ 7r??-VII icI^U^r? 

-1«-f4DNA®i|fc*#t*^^-pM7 1 3 5W 

fcHlfliBHUfi5Rfc:tJV^-C7r^^-VII <0SttSr*-tl> 

cDNAEW*tt»t47T^5'-VII ^Jg. 3KW 
/ADNA-cDNAM7'J KIE^J* 1 ^^) 7 r ^ ^~ 
VII 

[0056] 

(Bethesda Research Laboratories ; BRL ) x JbXf—j- 
— ■ A y/^y K • ^^^57*^ (New England Biolab 

K • A^>-XfAX (Applied Biosystems) ^6x^3 
80A DNA-&BMi(Cj:9^JfiU. *LTS6tt^± 
TOjK 'J 7^ y;l/7S H^;HS«MBfcJ: OfWBL^. 
E. 3'J (E.coli) OJglttsj&tiManiatis^ (Molecula 
r Cloning : A Laboratory Manual „ 3— • X7*y 
y>f ■ a-A- ■ 5sK5 h 'J-. 1 9 8 2 ) fci 0161!! 
Sii*:*J6fcJ:0ffofc. mi 3at>'puc^n-^y 
?K??-^ MtfK«±*liBRLa»6A#W:. 77 
— VII {iKisieimi^McMullen (tt») fciOBtteJ 
<xfe*i6fc J: 0 h MU»»feWRLfc. 
[0057] Wl. a57>W7T^^-VII cDNA<7)? 
n-r.y/ 

A. hh-IFKcDNA9-f7*5y-W»lR 
Candra^. Proc. Natl. Acad. Sci. USA , 80: 1845-1848, 
1983 fltfSfftfciD. th-ff»mRNA3&»fecDNA 
5^7*5y-*IWLfc. cDNAWWHl*7;l'*ytt 
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17 18 

</a-;o-X/7^'xyh (Monahan Biochemist &tf77??-VII C«tS7t*7 r-sKl) ?0~*vWfit 

ry, 15 : 223-233. 1976 ) tiOilHWU), *-tTtt flcfcttl/CWKLfc. JWifcAVII 2 1 1 5teZtl!>? 

1 00 0*?M-f- KJa±0#y*?U:*f-Kfc**'#' ^Ttf>Si-7 7?:?-VII ffiflcfctt LTPHiSJSSr^ L 

4B*tr-/Utfc. fc. AVII 2 1 1 50)7*1/- MffWto (lysate) (Mani 

[oo 58] m~mmm»Zim'mmim^T 2*m atis*?. 6.5-6 6i\ 1982) ^dnasbrl 

£L (Chandra If. 1 9 8 3 ) S 1 * 7 l/T~tf*e«UI fc. -IWD NASrE c oR I Tffiltt&Zt fc£ 0 2 1 

t . * LT^^M^*ffi£ 4«S^T<0f r :*= J r ^ 3 9&Stt^A^MI Lfc. i «»AfflfeM 1 3 7 

U-if^^l'jff-HhU^^x— hWJSSTTDNA^f T— i J'<4 9*- (Messing, Meth. in Enzymology . 10 

•J* 9 — fefl (KlenowBffr) 6ffilr>t7<W^U: 1 . 20-77, 1983 ; &y*lorrander 3?. Gene : 101-106, 
(Maniatis^. Molecular Cloning : A Laboratory Man 10 1983 ) lZ-*r77v-—>7'LX J tx.4 V9— 5*—^ 

ual . a-A'I* • X7*U • A—A- • hV 3 y&?**$/bHABB&H& (Sanger^. Pro. Natl . A 

-. 1 982) . ¥^5kffi-ft£il.rt:cDNA£Ec oR cad.Sci. USA, 74:5463-5467, 1977) trfr-^fc. Z<0 

I if.?— tfCJMU -tLTT* DNAUtf— bf£ffi c DNAjf A»i2 1 4 (ft. 83 9<ft. &tfl 2 0 5& 

V^y^flWkSWtEcoRiyy^-tCjilSUfc (Ma fcPst I««ft***U <£*14>£H1H12) tefcH 

niatis^. UFA) . «B3*lfcD'NA||«ft*EcoR T. -t*l-fSHP s t I a . P s t I b&tfP s t I c t 
I fci 0 -HrfciHfc LT3*W«D L> y#-K?iJ£l&* 6 ) . * LT 6 1 1 fflfcffltT 4 S m a I 

tr»iooo«afiWJ:o^'2*«DNAfc+tt^A ^rts. aw>Mi3«S£EaKfcjeu:. 

-^n-X^S/xyHfc&fcJDIIJRU; (Maniatis [0 0 6 2] DM(2 139Sl)EcoRIa-» 

IMS) . ^USAgtl lDNA3^f-7- (cone EcoRIbBrfr. M13mpl8* (?n-yF7~ 
atemer ) fcSBBU * LT E c o R I C J OS^ff ft 20 1 fc^rTS ) ; 

U * LT 5 ' $fS*>y >»*«nffltT;^ >J tt#*7 2) PstI a— E c o R I a 2 1 4£S$rJi\ M 1 3 

r*--tf««fcJ:9lftSLfc. m P 19*(F7-2>; 

[0 0 5 9] 7-/U§*lrt:t h-ffFJIicDNASr.7T- 3) Pst Ia-Pst I b 6- 2 5 «Bfflr)i\ Ml 3m 

i^DNAtseSU ^y-t*hot'A-«y^-> ; L (Mani p184>(F7-3> ; 

atisW. «W) . ^LTiftSrffl^TE. n'JYl 08 4) Pst I b-Pst I a 6 2 5tfBBBffir. Ml 3m 

8C!gffc$-££ (Young Rtf Davis, Science , 222 : pl8«f»(F7-7);" 

778-782, 1983 ) . £*>5>f7*5y-fc:8VvO«ji 4x [0063] 5) Sma I-Ps t Ib228MBr 

10 6 ffl<D-&7r-^7 i<tU»2 Jt\ M13mpl0+ (F7-8) : 

XI 0 6 fll^tf)70?)5>f 7*5 U .Ift^ 6) PstI b-Pst I c 36 6fi2Brtf\ Ml 3m 

OQOXlSU^bhDNAjfAfiSt^^SaSlflET* 30 P 18#(F7-9>; 

ofc. iODlS«»4/8-^5^h^— »?iStt«^*» M 7) P s t I c-P s t I b 3 6 6^Bff^. Ml 3m 

tJffcEcoRItCj:ft2 0fli«)*lft«^a->'«>flMta p18+(F7-10) ; 

ufiinca< Ttiu-xyjvnsmmzz *wawtwc 8 ) p s 1 1 c-e c o r i b 9 3 ojss»r#. m i 3 

t>OT&&. 7T-ylf»c DNA7477 mpl94" (F7-1 1) ; &tf 
»J-*»(k"fei">A^9^xyhjl»WHBfcJ: 9 MM 9 ) E c o R I b^E c o R I a£*Wfi\ Ml 3m P 

U *UTSM««S (Maniatis^. flttt) +fclG«L 1 8+ (F7- 1 2 > . 

fc. [0 0 64] (MH»ffiO*iWiBll~H3fc»t 

[0060] B. bh-BfJicDNA7^7*7 l J-<7)7 S. ) 

HineOtb-ffj^5gcDNA5M7^l>-£. f»||$ 40 &tfl 5%<D3' ^HHRffittSBISU '^LT^O^n 

tVh.7T99-VU fcfflVvCBrown ^ ( J.Biol. Chem. , -Kfg$09%&tf#3-K®i&^8 5%te^vC^ 

225 : 4980-4983. 1980 ) "JWRLfc. 125 KaHWifcfcfc&U:. cDNAffiJSjKrFSSft.47 

! -■5/<.;p$iif c ^ y^D-^U7T^^-VII fitffc£ . 5 7i§iB?'J t. Kisieiai^McMullen (Thrombosis Rese 

fflV%TWW**lMfc-5V^^^ , J-->'^Lfe (Young arch, 22 : 375, 1981 COWtWT 5 

St/Davis . ffrft) . 6 x 1 0 6 m<?>7 T- ; J7'7-? TIE (0112 ) «T5 yKBfflfcttJtttfcJ: 0 . DNAE 
<F>x9V--v7\ l zl Y ). a#(c»U"rBHxRJ6^4i W+4 0 0(lwifit^3ffl»7^^*^H^Rfttft:J: 
l»lfiO#lSi#:* { |5]^§iX^. Cl^SrAVII 2 115k DBHWS - kA^S iJMfoWSSflfc. mmWPW 

-^SrHSfctt. AVII 2 1 1 5 SrE c o R I tiSft 
[00 6 1] ^<7)7T-^a-yAVII 2 1 12*. U ^LT7r^^-VII n-HBTfr?-. EcoRIC 

W?>2mk<7tiK-7T9?-V\\ ty^O- ^Pfitft. 50 iOM-ft'Si-UtpUC 1 3 (Vieiraai/ Messing. Gen 
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e. 19 , 259-268, 1982 ; Stressing . fitfS) izftA 
Itz. 

[0 0 6 5] pucvn 2 1 1 5tw$mt>ti&im 

75* S K . 3 2 S&X-'mrth X b a I XiWt t 
fc. M<b$^-9->r;PSr^-fofc^(t. *^^a 32 

P dCTPat/DNA^D^7— fe'I (KlenowEKtf-) 
C£ O^^L (Englund, P.T. J.Mol.Bio., 66, 209, 
1972 ) . ft>1jC7)¥#$:r 3Z P 

Y^-f— ^Z^yKfVLtz (Chaconas'g, Bioche 
m.Biophys.Res.Comn.,66: 962 : 1975) „ yOl> 10 

ZtlfzT7X$ r-*£P st I IZ± mV)M LX 1 1 3Jg 

[0066] iilfe W*h.-WLWBrii«)ll«*Ma3iaM R 
If Gilbert (Meth. in Enzymology, 74 : 560, 1980 ) 

mmizx immmmuz. 1 1 3mMMmco±mz 

htz -5 TE?iJ&5£ U * LT 5 0 9 i*ag*tifrfr 2 1 
0i*£S*f£iH?iJ&5£ Uc. ,1 *iio?)I£!RiD N AiE?!lT 
^SSWE^Jt-^ £ -tirSiitDCO 3 m<n®M 
• <HI<0Catf2ffl<0G.) §r*U tRIB^KfttilUi 

GRtxc ££t?z<fcft < iwwjje^i-ewEHB 20 

flto9K<9KWMIB$*ifc. 

[0067]pUCVII 2 1 1 5<7)E?J££&^-:#•i'^$- 
l>£fc^;:«fcrL £^o-WBWW7t?*-VII ^ 
RWffifc*4£ fc jWSMvO** 1 1 75 SWMSffl 
£3- H LT i fcjWBB&tlfc (Kisiel&t/*McMull 
en, Thrombosis Research ,22:375, 1981 ) . 
?IJfc7 7?*-IX (Davie » s flttft) &tf7r??-X 

(Leytus^. Proc. Natl. Acad. Sci. USA , 81 : 3699-370 

2. 1984 ) 7$.;mmntc?>imiz£*). z<n?u-> 30 
njm7T??-m sew<0T5yK3 6^=?-H-r 
■s^i-jH-f (isi*) ^iftioe-i-ti ooo<7) 

[0 0 68]IEU>3' 7o<7) 
Agt 1 1 cDNA7^ 7'5U-tf01. 4X10 6 ffl<7) 

«fc»9 (Benton&f* David, Science , 196 : 180-181, 1 40 
977 ) % AVII 2 1 1 5C0--y^-hyyxU-h^tl 
tzcDNAi^X^ ] J—-y^Ltz (Maniatisfl. 
109-11 2W. 1982). 
[0 0 6 9] 7«OHttJM8*Sr, c DNAjfA 

^f^iE^^Cj: OX? (Wallace 
tgs. Gene. 16, 21, 1981) . A g tll^D-yfcE c o 
RITiittU ZlXyr??-m ffir^Sr. EcoR 
iTfl»SIS*ifcpuci3fc:»AU:. £*i4>*>iofc 

l$<t<T*'AVII 2 1 1 5+OjfAgPOJgS2 1 2fc 50 



2 0 

&?v-y?>lii#tirWzMzMSil. ?o-y P u 
CVII 1 9 23fc#feW:. 

[00 7 0] pUCVII 2 1 1 5*>#Wfc:J:9 6 57ffi 
i: 8 1 5{5«C7 U-A^7 r-^ga^-f a £ 
TjkZtlfztztb. pUCVII 192 3£4-*M*>fl«lCtJ 
WtMaxam-Gilbert EHftJgSfcJ: Lfc. 7"5X 
SFpUCVII 1923£NarI (H2+779ffi) 
(CfcOf&fcUi. flIBf3iU:DNAfcDNAiKU^5- 
•fe'I (Klenowffir^) S:fflV^Ta32p dCTPCiO? 

fU^tAval (ifUAHl+Smali: 
HtS^fcBHS*U>*)Xtn , aqI ( 1 O 5 935 
fi)l:±»UNarI-AvaI 16 6b P Br 
Jt\ &tf 2 0 ObpN a r I -Ta q I Bffr*»fc. .Tfl 
^fix^ixSrffi^J^LTt. pUCVII 2 1 1 
^ftT^SC(i6 9 7(Sd,aj$il, -tl/C^iOpU 
CVII 2 11 5#T:WtTU6ffi;fr<7)C{i7 9 8{atj| 

[0071 ] pUCVII 1 92 3<7)3- KfRtfaBH*) 
»9*XMWfIEU^i:#. pUCVII 1 923<->£J? 

Wi*J6teJ:oT*Silfc. Lac75-r7-ZC8 7 
(HI ) £JfltvC2 l 2ffi (Hi ) 1 2firfCO 
IE?IJ£&^U 7°7--f V-ZC2 1 8 ( CTCTGCCTGCCGAA 
C ) fcfflWC 7 1 5fta>£> 1 1 4 OtlSWiEWfeftfe 
U *l/C7 , 7-f-?-ZC2 1 7 (ATGAGAAGCGCACGAAG 
) fcfflwt 7 2 0fi^3 5 0ffiST'$:E?!l^€L 
fc. pUCVII 2115JfA«»il3ffi*»fe6 9.5ift4 
TjEL< (l-12fflJ4AOWJ>'*-t*tr) . *U 
TpUCVII 192 3142 12ffi*»<?>*ft4"CiELv«0 
£«02#£«!te*rt»rtl 3*1 (HI ) 

SflSHijSJl 3 2 8ffi^)X b a I fflKt> %> . tt?^*> 
[00 7 2] -Hr55:*SW7r^^-VII ^o-y^c 

Ri/^y-i-ivmm%htzMz 3 -5«*jR*«ffl u^. 

m l O^rmtib h y y ad N a 5 4 7y ] J . X14 
cDNA7^f 7*7 1) -cOjUp^x ? >J -^y/CJ: 0^ 
5MrE?!lfr»«ii:T'*r>fc. W,2<r>7Tu-^-\^ 7 

yK-tfcffttWfflfFOiai^ilT^SiUfl (Kurachi 
Sl^avie . ; StAtevie 1M) fc«^T<6« 
4r5' a-HBEWfc^jSU. ^LTi*ife7T^^-IX 

oruroi^<o»»fcji&rsii:'C'*-5fe. msn 



j^ft<va-mm$A,x'!tih&m&jti.uz. x 



(12) l^NST 10-117787 

2 1 22 

[0073] 7r??-VII (-D^DNAK^Jfct-X/C [0077] iUD^c DN A"?*5Nb*> AVII 565£# 

jfc*DNAEMfc*6fc*>. mv>5' DNAl25iJ5:m «U:. *LT£*Ui5' *»7r?*-VII EWfc* 

'flW*£fctrK*fc. £*tfi, A VII 21150cDN ff*"** 1 , L*»L,3-h*B«llrtTflJBfSflTV^&'ik*« 

A#X»*»4>^>5' 5S«0. 3kb EcoRI-Xba WKSilfc. *<0'5' **liJf^l^*f*H9fctflfff 4 

I BrfrfcffiWt 2 X 1 0 6 7r-^fefticDNA? (04) OA VI I 2463i:ittfcUyi 

4:/5y-fcx?y--y^f-*£fcfcJ:^TfT-5fc. avii 5 6 5{4U-^-ie?iJi*ioio^x^yy« 

Gubler&tf Hoffman (Gene 25 : 263-269, 1983 ) <D1j ffi.mzttfct&W&feXKZtWM.ftZtlfz. (fill 0 
a$:lfflLTHepG2«H^ , J (A) mRNA 10 0- 1 6 5#AVII 5 6 51=0*41^ (H4 >. £ 

§&1I8cDNA££j£-£L£>. W:dna^'J^7- te* ) fc^JHRfciO, l^x^y^Wt 

iatfRN7*HSJflHTJB2i«ftt*ff->fc. jEMfcHJ&*S. ^t. AVII 5 6 514'J-r-ffiW 

[0074] EcoRI^ f-/Wfc&tAt 7 r a-* 6 B 4»T'<0#?— W&^T? A vVif^StfrS&^tbh o . 

^^ACOilia^f^ Tt DNAd?^7- fe'Jffl^TD [0078] AVII 2 4 6 3ti 9 3— YZtll 

NAjfcm^-mtLtz. ecori ';>^-^#sdl, uorsy®?) . *LT7y??-i 

-C-Lr5M!l^)U>'*-^EcoRltJ:4iBMtaV*7 X. y°VT-i yCRXfyax^yfybSiMLtz^^ 

ra-^CL2B±T*<0^nvh^77^-tcJ:OI^S &fc#ISi&7j<14TU7 -r-^£?prs. Z0)>J-y-te 

Ltl. #4 K^'J^A^CDDNA^Stf), fUEco -6 OftSt*"- 2 6fiEfc2ffl^)M e 1 
RITfllfc3it*LT*aWII#*7T*-- tftSBISfl 20 ^^yf-KKUW»i&«*«»«l4-2 6ffl«>Met 

fcAgt 1 lfcjftSUS. iODNA*^Cy^-^U» Ttt$T<-6 OflWe tfc«<*K\ ^lOMe t*» 

*l/CE. ayY1088«f>fcS8feS-frfc. ft?*** 4>Hfi»8*i*J:$*CJb&. ySJ>t"a-y$t>x.9V> 

&7 n-yjWWS3*u -5- LTftKE c o R I Bffr £M JltiMt3Qifc*tttrt-* « AVII 5 6 5 +«PF»ft«W 

1 3^-^-^7-7^ v-x{47t^^-vii ftmw 3 8T$smv—y-*i>t:t>-?z}:tem&$>&zt? 

fc. [0079] #12. th-7r??— VII 

[0075] 'i*lfe*»67T^^-VII WcDNA^n ?lj 

->3ffl£#. *bT£fi.S>*>IWIfc££fcife£Lfc. «5£WftcDNA:7a-yol35g£5it2U 7r?*- 
AVII 24 6 3k«ft4^0— yj&»4»fl!>. Clft^OcD 30 VII c DNAtf>EW£SSEU 5 ' ffiM&^^TtS^U 

NA<7)^g^Ot><7)ii7r^^-VII OSg^&n-KH -yiz-o^T cDNAyj -fjy—RWf J 7*7 

^J£^^l> Jut. ;^o-y(l 35 y-£*?U--:'^4fcft^tt^*y:**?I'::i- 

jr^ Wf-.no 5' MRftML 6 07$y&<7>>J-^ ^K7°o-7*o£j££TO;:-fSfiffg£ft. -£LT7r 
-S-3-H-fl.l 8 05^Wf-K. 4 0 675^0 VII (DTSS^t&ttZzi-V-t&'&jmfrZm 

jSJSgSJtfc 3— 1 2 187^Wf-h\ i&itn j£-r&£tf>l;:. t b-7r ? ?-VII wrS^/HEWS: 

h*>\ 3' ^ffiRfltfai 0 267?l/*f b\ &tf2 SW4ikjWaaLV\ KisielRtfMcMullen (Ittft) 

0«S*>jK'J (A) ^f;M24 6 3ffi*»&tt*4) *• fcJ: DRMifcTS ygSW-S-^i-ifc^ J:0^< 

t T V >*: . Z <T> c D N A fcWflfcO V >T*£fcKW OffifB^gTJfe o fc . 
fcJtWs. [0 0 80] IMJSfifcth-T-T?*- Vila (Kisi 
[00 7 6] CiXt. ?n->-AVII 2 1 1 5&IXAVI 40 el&tfMcMullen % flitf§) StJItcU * LTCrestf ield 
I 19 23*^M^#JiL^2o<7)cDNAfcC0Jt^ J.Biol.Chem., 238, 622, 1963 03f££J: *)il)V 
±0. ?U-yAVII 246314AVII 2115*0$ ^MtLtz . ■f-MkZtifc 7 7? 
A»W±afc3Mn^3 2 ll^^WHmt. VIIa07-f h#y^rf-K«RtfM?--tf y^T- 
'tl/CAVII 1 92 3+Wjf7JBO±8lt5 197^^ f-H^S:. S^n«.y?C 1 8i£ffi^7^ (A'JT^ 
^f-h'^^rr^^fc^^il^. AVII 2463cD tt) ±-CSSJS*^n"s'h/77 ^ - ( H P LC ) iz£ 
NARl/^tL^>2O£7)cDNA07T^^-VII ffi5"J<7) OftMLtz . ,10%^^®*^ 0 . 1%TFA 
^-ys'-^.;,^'!^^^, jgL. AVII 246 3tf> (A) , Rl/T* h - hV IWP 0 . 1 %TF A (B) & 
cDNAti. AVII 2 1 1 5*>cDNA(flClftaiS*l* ffl^t, 5^StO~4 0%COB, 2 5Mt4 0~8 
1 0 0 5(^1^1 1 0 6{i^*5ttl.#-mS^&-i-^ 0%«B. RlXS^-ratSO — 1 0 0%C7)B*^«I>^ 
=5:l\ ta!-^T. AVII 24 6 314*— OEc oR I Wft 50 7x'xy h t i OigfltJ Lfe. 
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[ 0 0 8 1 ] m 0 Opmole FM£ . HX- 

7 x-X • rnr^f y • i/-*ry*r- ( T7°7-< H ■ A 

t/2 9SS*TO§iut. 7 r VII aO^t'Hi 
OT5y*Sffi?lJ{icDNA^a-ypUCVII 211 
5££mfcZtlZ>Ztl (09) fc-ftU:. 

[0082] 



A 


7y-> 


C 




D 




E 




F 




G 




H 




I 




K 


U W 


L 




M 




N 




P 




Q 




R 




S 




T 




V 




W 




Y 




X 





[ o o 8 3 ] 2 ft . * a. %k%i<7)mm=f-nffim t <o« 

M*-75yK«0*#ttfcJ:9, GlaBHMr)** 

■y r ( - ) *>*EA>ftT . $ t> fc. i OfflWtt. 5 <a 

TV v& (Kisiel&y'McMulleru mfffi) i5C« ZtlZ'tl 
XU*->&V7)l*r-yTlZ%:\^ti*kLti. 7r 

^ ^ — VII *D75y'5|dHfB«fc*#'f47T?*- VII 
aO^f hg|<7)@2?iJ^«f(icDNA7D-ypUCVII 

2 1 1 5<7)5' *SCJ:>9 3-HS*utflKi4:3i--''<5 
[0084] iajD<7)Il^JT-;?S:*t!>3t* , >. 2nmole CO 

ry^-^A+pH?. 8. 37\:teTi 2«na. ^v'- 

dfth'j7Vy ( 1 : lOOw/w. 
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5#f!Te0~3 0%?)B, 2 5#RgT'3 0~6 0%<0 
B, St/1 0#ET'6 0~8 0%OB*^fiKI./7^X 

[0085] ^'J^f-h'S:. ^-02 2 0nm&tf2 8 0 

Tf-K (*i?lnraole -fo) fcxKwatffcJ: D#*fL 
fc. (09) Ji. ^n-ypUCVII 2115 

«»iBjS«+WcDNAii»(^<tflffiLfc. 7r? 

Vlla^-f hSS^7°f-H01 5 2SS4"£#f-l 1 
10 S» ( 7 5 % ) 3 . i OitfiJJift /oixT vvz, 

tSWIBJIfc J: 0 . A s n 1 4 5 ^^MftjDSPffiT* 

[00863 W3. yyAtt7r^^-vn mmwxD 

c D N AfcWtTH* 5 ' *Sg&?lJ£#l>£tf>tf) l 

rro-^-ttr. thi&yEffBDNA**t*A7T- 

^94 7*9 U- (Lawn^, Cell, 15:1157-1174) *\ 
-»/?hy>Xl>-hZtlt:7T?f-VU cDNAt 
20 ctOX^U-xy^tJt. $VA5-f':/5U 

E. 3'JLE392 (ATCC33572) ±t7U- 
hLT-^ff-7. 2X1 0 6 ffl^7"7-^&4t$-ti-Jt 
(Maniatis^. fl9». 3 2 0-3 2 11:) . 7r-y7 

ft. LTBenton&tf Davis (Science , 196 : 180, 1 
977 ) 0*ffitCfi!-»r. "P-^^SilfccDNAk 

[0087] 7r?*-VII cDNA(AVII 211 
30 5) 0)5' **&»&*>DNABfflr (EcoRI a-Xb 
a I . HI > »tflW«*8: (ManiaUs*. MS) Srffl 

fc. £*l4>fl>7r— S>fc7ml, 7m2.&tf7m3i: 
**Lfc. ^ft&OfiSM^r-i^DNAMW 

fc 3$ vv vf 7* >J r-f -fe'- ^ a y x 1 & 7 r - 

EcoRI — Xb a I c DN Affifl-£lMF y7"o 
-f ( Southern, J. Mol . Biol., 98:503.1975 ) 
40 fc±9,r«iJl!ELtfc:*svvfc. 

[00 88] 7r-> ; 7ml^'7r^^-VII gSM^ 
TS y*STS a- h'-TS DNAffiHfcftfTt* 
& ^ft . 7r-yDN AMHJHfl:*^ 
-fy7'o 7t-J, -?-OE?lJ^'7 r ? *-VI I T 5 7 3Me 

188, ZC3 60, &1/ZC4 0 1 (*12M^*2> 

<tur**ife<oT. tiTT-ifc , acfc^T7T-^D 

50 NA7*Oy 7* 'J ^-f X-tt Lft^ (Wallace, R. 



(14) ^¥10-1 17787 

25 26 
B. Nuc.Acids.Res.. 6 : 3543-3557, 1979) . *W«W). TS/Ji^SfrEfllx-^KttJD 

[0089] ZCDftVTcrM&lZX*). 7ml <93. 7kb -f6i3«k-e 6 05 ? l/:*f-h*^$tfOT#|H]££;fl 

y^>fX^4BM£^£fca%3*ifc. -^Sstl [0 0 90] 

BffrSr D N Affi*iJ##rO£tf>M 1 3 n-y-ftL [fE 1 ] 

fc. Wm.%MTy4'?-t LTZC3 6 0£ffl^T#* 

^■ija'^yr £ 9t _____ 

ZC87 TCC CAG TCA CCA COT 

ZC188 GCC GGG T CTCA° CTC CTC CA* GAA GCC GTTCG 
C A G 

ZC212 GAC CTG CAG GAT CCA TGC AGC GCC TCA ACA TOA 
TCA TCG 

ZC213 GAG GCC TGG TGA TTC TGC CAT GAT CAT GTT CAC 
GCG CTG 

ZC217 ATC AG A ACC GCA CGA AG 
ZC21B CTC TGC CTG CCG AAC 
ZC235 GAT CCA TCC AGC GC 
ZC249 AG A ACA OCT TTG TTC TTT CA 
2C275 GCC CCC ATT CTG GCA 

[009 1] * » [^2] 

ZC286 CCA AAG AGG GCC AAC GCC TTC CTG GAG GAG AG A 
CCT GGG AGC CTG GAG AG A GAG TGT ATT GAG G 

ZC287 AAT ACA CTC TCT CTC CAG GCT CCC AGG TCT CTC 
CTC CAG GAA GGC GTT GGC CCT CTT TGG 

ZC288 AGC AGT GTA GCT TCG AGG AG A ACA GAG AGG TTT 
TCG AGG CCA GCG ACG 

ZC289 AAT TCC TCG CTG CCC TCG AAA ACC TCT CTG TTC 
TCC TCG AAG CTA CAC TGC TCC 

ZC333 CAG CTT CGT CCT GTC GCT GGC CTC 

ZC336 CCT CTT TGG GCC TGG TGA 

C C C C G 
ZC360 CA T TC_ TC T TC_ TT^ CA 

ZC401 CGT AGC GTT CAG GCC CTC GAA CAT CTC GCG GGC 

CTC CTC GAA GCT ACA C 

[00 92] ? J J±?u-y 7 ml lii:7Vy2cr>±$i *lZh&mtht:lt>* ?n-yAVII 2463&tfA 
&7kbfflftt:&tt&Zk1fittktVfctitb. ZC0?u- VII 5 6 5^^U-^-S^ffi«*ffl^TTK^t* 
>\£7 r 7 * -VI I 5' imiR&nAV- 1 7 &<7)7 S U =f* 9 H 2 C 5 2 8RI/Z C 5 2 9 £I£ft L 

y/j±?n~y 7 m 1 flfcx? V > 1 3^3- VZtlZ^* I 0 0 9 3 ] 

ZC 5 2 8 5 ' TCA ACA GGC AGG GGC AGC ACT GCA GAG ATT 3 ' 
Z C 5 2 9 5 ' TTC CAC GGC ATG TCC CGT GTT TCT CCT CCT 3 ' 
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JX-thZttf&ltiZtitz. x^yyi^ffi^x^y 

yttE?fJ. -r:5r^%ZC528 (AVII 24634**? 

vitf- y i~3 o atjwi ) t> w 7* u *w x-r sx 

^yyl a, 2&U*ZC 5 2 8 (AVII 2 4 6 34>7 
^f-K 1 1 9~~ 1 4 8fc*tJWS ) fN-f 7*y ^ 
£ X? V y 1 b 1 1 #ftJ*£S . 

[0 0 94] x?yyi a&r/x^yy l boffi#£$ 
tM y hny&^J**I>»E$iU:. 1 ali!£x? yy 

XT?*??- ( 1 bOjtSE) XitYi— ( 1 bOT 
SE) E5!lfr*tff*. yM?o-y7ml^i?y 
y 1 a ^tt»4jEWfcv 7 7*$;h.rt:#>\ x ? V y 1 b ^ 
ZtUifemZtitzmt&MzvvTZtiti. x?yy l b 

ie?lJ(iAVII 24634H;i#SEU flfcfrAVII 56 5ti* 



(15) ftHTl 0-1 1 7787 
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* l bx?yyE?iJ£;l'-tfy7'T^hLTx?yyi a 
t x ? y y 2 fc <7MX'XT y A x $ R N A t 

[0095] pUCRVMl 3^7 ?—$<7)m* <D7m 
1 ^r^n-y^mm LTSOox? y yoE?!l&5t£ 
fll»Lfc. x?yyi~7fc*«5-r.SK cDNAPJfr 

6*>««tefcfc4 c D N AEMfcHlfcitJS^* . $ k 

10 fc. x?yyi-7^^yhDy/x^yyJiW5^ 
Sfu *LT«fc^#?n-y7mlrtfc3BIfciai 
c?*l*- 7r?f-m WxFf-tWJ VYuvvrtA X 

[0096] 
[S3] 



-f V hoy 






A 


-39 


>0.2 


B 


-17 


>i.o 


C 


3 7/3 8 


1.9 2 


D 


4 6 


0.068 


E 


84 


"2 


F 


13 1 


"1 


G 


1 6 7/16 8 


0.5 6 


H 


209 


1.3 1 



[0097] 7r-y7mi(ix?yy8m7r? 

i#ftfc«>. hh^-^H^»**^AL4 7. 
1 (Loenen&tf Brammer, Gene, 10, 249, 1980 ; Mani 
atlaf», HiM) 4U 2~1 3kb^?^f@$^BamH I 
y4 ~fy V—&2W&?)~v? Yyyx\/—h£i\fc7 
r?f-vu cDNA Ps t UStJV (x?yy7«f«o 

fc. MTo-ytJ:0 7DC 1 hfcJrf&^o-yjW&i} 

[0098] i#lC«< »xy YZ7 UT~b*iH-f& 
i;tf^n'yhMi:i1> ?u-y7DClli^D 
-y7ralt>|--A7 77 , L. *l/C**)*«Stf>ttfcft 

3kbf*t/i»c:fc, aifiofc«ttx^yy8**Oifc 
.**«4S*ufc. x?yy8£-£-#t6 7DCl DNA 
K«3. 9kb(XbaI-BamHI ) BrfrSrM13 

[0099] fFiJ4 . ^Jfia - KE8l«r*ff*4 7 r ? * 



A. M7;>J r*7r??-ixy-r — ^I7r?^- 
VII 5' a-FEBl 

7r?^-Vll <?5 5' n-KE^H§5fctf><'0^2<'93r 

mts yr fit-mars sjmrsswm* m 

t'?iyK-im&m®® i mm? (Karachi m Dav 
ie v tm ; Anson^, EMBO J. , 3 : 1053-1060, 198 
4 ; &tf Davie^. KM) tefcvvcjtfc&llfc*? 

40 j-Ym$i\zm^Tm%%2*mi) ! rZit&?z>zkX'$> 



5850 



-5 fc . 7 r ? ? -VI I &«tt«0$We*)fc«>fcsfc53r 

fi- (3y-fey-9-XE5'J) cDNA?D 
-y*3|W2o^y-^-RWmofcaBBLfc. 
* h 1 0 +£g*W6 . 

[0100] h b-7r??-IX$:3-h"t-&cDNA 
Sr t h -ffFRfrfcOm R N Aj&»fci&£3itt: 5 ^ 7*5 U 
- (Kurachi &T/ Davie. huJS) 7t9 9~ 

IXIE?'J£ pBR322^? s t I fflHbtc J: 0 

#*€L, -frLTpUC 1 30Ps t I«fflfcifALfc. 



(16) 



fSHTl 0-1 17787 
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Z<T>ryXS. K£FIX-pUC 1 3tfi£,Lfz. cDN 
A 7 o-^v;/?)i£Jft t LT 7 r ? ?-IX*f ASP?) 5 ' 

y ? l^tf- KT^T*^-^ i 0 7 o-yftBrM-w 
5' *SS£»ftU;. Jj-'J^^1/^KZC2 12S. 
tfZC 2 13 (£1 ) £-&j£U -eLTCil^SrT-- 

[0101] 7T7*-£3&l£t"4fcft. 1 0 Opmole 
-fO«0ZC2 1 2&tfZC2 1 3&M5881U -etT 
1 Oju 1051 OX^— tf/'J^f— Hf««i (60 0* 
Tris.pH8. 0, 1 0 OmM MgCl2 . 100 
nM D TT) &tf 8 6 M 1 «D*^tcS!S)SL7t. 
;UKJE£ 6 5*ClrC 1 04HBHtv\ £*>«AW*fMfc 

1CD2. 5mM dNTPjg^at/l/z 1 (8^7 
M OT4 DNA#UX7~ fe'SrJniJt. EJft£l4*C 
KT4 04HWT-**:. Kfc. 1 0m 1 NH4 O 
AcfcJU*.. -tUTDNA*7xy-;P/CHC Is fc 
J:0 1 HI. -^LTCHC 1 2 ^Jt0 2HlttaiL, 
XfS-MZXQttM&UblZ. DNAfc*MHtU 
1 0 0 jjl 1 O^T (Maniatis^, to 

ft. 1 OOK) 9i^7^Pstia 
#8.3-- -y h^C f o I TflMbU * tT±i5?>J: -5 fc 

[0102] 0 . 1 6pmole 0£]fcP stl-C 

f o I T^r^-Brfr. 0. 1 4pmole £7)FIX-pUC 
13*#Cf oI-BamHI7r?*-IXBrM\ Xtf 
0. 1 4pmole «92. 7kb BamHI-PstI p 
UC1 3<?*HWi-*. 60mM Tris-HCl, 
pH7. 5. 1 OmM MgClz . 1 OmM DTT\ Rlf 
0 . 9a-7>OT« U #~fc?fc-MT*4 2 0jx\<r)K 
j6K£tt+Tffl£T6 - 1 1 i *>3SB3*lfc7 r ? 9- 

3'J JM83 (Messing, Recombinant DNA Technical B 
ulletin, NIH Publication No.79-99, 2, No.2, 43-48. 
1979 ) fc»HlK8lLfc. 

[0 10 3] <I:h.£><9«£5 0ju l<02%X-ga 1 
( 57'o ; E-4-^DD-3'f yF'J;U-/9-D-^'7 

^hv-H) kftc. 4 0//g /mi <or ye v-'jV £-£lr 
-TSL-7'nx±tru-hL. <?-LT3 7°Cfc:T-& 
>f y^^-hUt. aferm^-£. Tytrj/yy£ 
^-rSffi^7V-hlc}&^±(f. -?-LT3 7°CCT- 

£7*u«/hU LT CI Wallace^ (Gen 

e. 16 : 21. 1981) OrtWZl h>^4 7*'J 74 •tf-i'g 



[0 1 04] ^-A-J. 4 4*CtCT2B#S. 0. 9M 

NaCU 0. 09M Tr i s-HC 1 , pH7. 
5, 6mM EDTA, 0. 5%/-T7 h (Nonidet ) 
P-40. 150^g/ml E . n»J tRNA4"TM y 

235 (ai) tiiorn-rufc. 7-^^-101 

~2X 1 0 6 cpm£ffll^vf 7 , 'J:^-t£-^3 y£4 4 

10 -cut fy; w 7* y ^ -tf-s/ a ynwm>X'-ffii~> 

fc. y-tfrf-Z. 6XSSC. 0. 1%SDS 

ct>4°CtCT3lHl. Rlf2XSSC, 0. 1%SDS4 I 4 
. 4 "CUT 3 ®m> U * LT Xtt 7 * A^tCftS U: . 
2fflolH4^D-y*s#Wc. iiiibo^ u-y^l 
•o£FIX (-G) -pUC 1 3i:**Lfc. 
[0 1 0 5] FIX (-G) -pUC 1 3Jt^^)<07r^ 

R Li£T 7 -^V-5rfflV^I»pUCr7X5 H±Ttt3tt 
^'•fJi-df^iHyj^gS:. Wallace^ 198 1 (198) 
20 W*SfefcJ: 0 . Chaconas^ (fffS) J: 7 

9 K^t-Wr 32 P - ATP £ffiWC3fcffi7 

[0106] £1* Sii77X S Hli 3ffl^> H a e 1 1 1 

RBttHftfr^. moM^r^-ixipj*^ 
9(4 («tt. Anson^. <0&*3*ifcEflte« 
#^1 ATGHttit) Cffill, H2f)a5ffi(il 3 

o&waau -etTm3osi5fi{ipuci 3^';'jy 

^-^t-aat-l.. 1 3 0gft5ili7V7-o-7r:?:?- 
30 IX^OLy s-Ar gro-fexy/g5^3h*y*^ 
KHBt^arr**. fti^7r^^-IX-7r7^-VI 
I vvf 7*U HJDSWT-. 3 9{£Xti 1 3 0ffl"C«E6 7 

t ? ^-ix y -r-E?iJSr . =f jgn y-fe yifxE?ija# 

7 r ? ^-IX y -7-W8%<r>%tfk<?> 3 n H y Sr^AT^ 

[0l0 7]^r?y-fey^xBi^-(i:. ^yrf^^l/^ 
f-HZC2 86~ZC 28 9 (*2) ZmShitX 2* 
•Kfr^JBJ&fSiktifJIWLfc. 1 0 Opmole -f 
■^:*y:f*?M-*K*Jtt69H!U -?"LT20^ 1 

40 o 1 x^+— mm&wzwmm l . lt 4 txt- 

^V^fi^-M, iXt 6 5X;tT 1 OflftgMfcL 
fc. ^-f--fe'M ! Si?iX^ , Jd-7^l/^h'SrfflV^T2 
Otf)7*-A't#oJt. 7"-;miZC2 86+ZC2 8 
7£-£&. r-^2{±ZC2 88 + ZC2 8 9S:#^L 
fc. 7"-^SiTJfc»* 6 5-Ctr 1 0ftfflT-->\'l. 

0#BBv^. 

[0 108] £i&£ii£7T:??-IXBrtt£FIX (- 
G) — pUC 1 3*>£>H i ndlll -E c o R I Bfffrfc 



( 

3 1 

RN7-- fe'A£-£-3Tt-5>10 0;ti 1 OH i ndlll Jgffi 
$ (BRL) *3 0;2.-7h-fOOHi ndlll &tfE 
c o R I fc J: 0 3 7 , d:T-SmLfc. 6 5°ClzX 1 

-Rtfy r 9 *-lXKfrfr 1 %7#u-x'r)V±.X%S\ 
ftttU *UT«Sffliajfc:J:OfM»Lfc. 7r?*-iX 
BrM-^x^y-^-caHW-tft. 1 0 0/zg/ju 1 <OR 
NT~tf A U *l/t9i 

- 7 hOH a e III fcffiWC 3 7 < CfcT-*»lfcUi. 
[0 10 9] Hi ndlll -Haelll 3 9^7t 

fc. Hi ndlll -Haelll 13 0«3fi*t7r**- 
IXBrfrfcftifcib, FIX-pUCl 3£EcoRI&tf 
Hind II I t«L, *l/C7r?*-IXBWr*±JE 
*>J:-3fcl/CJWBWl. &3ai gOCLOH i n dill - 
EcoRlB)Wr£6Jt--.y bOHaelll fcJ:*)3 7X: 
fcTflMfcU *LTTy3-Mfc54MBWr3 04MBfc 
*>fc9. 5 0mM EDTA&**t6«F«ftK0ffiL 
fc. Tya-hfcT-JUU ^LTHindlll -Ha 
e III 13 0&£ttlTfr£ 5%T9 U/UTS K**/khT 

[0 1 rol *»7r?*-ix-3y-t:^*IWI<M 

;H&U f 2, 7r?*-IX H i n dill -Haelll 
(3 9»413 0'tt»t> . <fel«CpUC13 Hin 
dill -EcoRIfca8»**£fcfcJ:9llttUfc. # 
WliT^XSKfcJHWCE. 3UHB101 ( ATC 
C33694) DNA£EcoRI$. 
If Hi ndlll KJ:0fflHtt4ii:fcJ:0 3o--i^ 

WBRy r ? *-IXEWfc*/t/CJftftE5!lfcm ini- 
FIX-FVII klirt*. 

[0111] i«3t«*8r**t«7 , 5^ 5 Hftp M7 
20 0 (-C) k«rt4. ^ifiay-fe^-t^iWItjlB 
Sfufc 1 3 0 igS#7 r ? ? -IXK8l£*//?)fc*KW 
£max i -FIX-FVII fc«r*-*. £tf)3U£%£#* 
■f67*9XSl*fcpM7 100 (-C) tWth. Z.<0 
aytyy-AW&ttt. 7$.SMWl Ala-Asn-Ala-Phe-L 
eu-G 1 a-G 1 a-Arg-Pro-G 1 y-Ser-Leu-Gl a-Arg-G 1 a-Cys-Lys 
-Gl a-Gln-Cys-Ser-Phe-Gl a-Gla-Ala-Arg-Gla-1 1 e-Phe-G 
1 a-G 1 y-Leu- Asn- Arg-Thr-Ly s-Leu ttSA, X'fS, htfV ^-V 

[0112] B. 7T??-IX-3y-»ry-?XgE?lW 

7*y HBrJtW7r^^-vii cDNA;o-y^SS 
7r^^-IX-ay-fe>^-^EW^W7*U K (mi n i 
Xlimaxi)*, 3«BHSt*iV^, 7t7*-V1I 
cDNA(05' 35#MW?-pUCl 3fcjl*SL£ 
(HI lRlfiBl 2) . RNT— tfA (4 00ng/*t 
1 ) H i ndlll *g©iWC6 At gCDp UC 
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lSfclOii^M^XbalXtfHi ndlll X 
mitt I £ fc J: ^-Brfrt*fc. ±IEOJ: 5 fc 
2jugtf>pM7200 (-C) Srl0J---vh-fOOH 
i ndlll atfEcoRIfci'JilHfcUtmi n.i-F 
IX-FVII BifrfcHRU:. 

[0 1 13] R»teLTpM7 1 00 (-C) Hma 
xi -FIX-FVII BrtffcHRLfc. pUC13tC^7- 
^D--y/$il^pUCVII 2115^EcoRI- 
Xbal 5* Wtf-fr*X/CJft4r?*5KpUC7 0 
10 5*»4>. Xbal&tfEcoRIfcifcfflHISfcio'C* 
7r?*-VII cDNAOS' «^iWBRUfc. £*SS 
<Wi3 7X:fc:T2B«Bfil\ *lX£jm*l. 5%T 

6RM"t««»fl}.t. 7i/-^/CHChMCH 
Cl3 TttfflU *LTX?/-/PTi«g3-£rt:. 
[OU43Kfc» 3K*\ «rfe%pUCi3/Xb 
al-Hindlll . 7r?:?-IX-7y? ^ — VII 
(mini Xtimaxi ) /H i ndlll -EcoR 
I , &tf5' 7r?*-VII /EcoRI-Xba I 
20 £\ 2;ul<7>2 0niM ATPRtfO. 9o.-y r-OT4 
D N A U XT-- tf Sr*** h 0 2 0 n 1 *T 

4^lrC—:£a93Lfc. Hindlll RtfXbalfcJ: 

i n i -Climax i —FIX-FVII mW*-£1rfZ>®. 
t&TJAS. K£**iefXpM7 2 0 0&tfpM7 100 
(011). 

[0 115] EUWy-7V-^3-r : iE?iMj£t 
fcfcft. 7r?*-VII cDNA^WHfcaJV^-Cttfflt 

y y*-t,zm^xM£mMz^*fth%itfitf% 

30 t>ttfr~>tz .mini -Bi^-ffc&tfm a x i -i££#0 

7t??-VU cDNAk^BBoaBSWHEcoRHif 
(toMMM"* (cDNA^a--y^0aS^>AX*T* 

I.) . S^fc, mi n i-®!-£#l2 s Haelll gpfitc 
fc^TK?'IS:5' AGGCCA3 ' *»^5' AGGCCCA3 ' lZ$Z 
I. ^tt^^E^TatclELv^y-r^ y^7V- 

[0116] iilfeCOfTBis ZollerSt^ Smith (Manu 
al for Advanced Techniques in Molecular Cloning Co 
40 urse, a-)l>FZ7>J V^fs-J^- ytf? b U-> 19 
83lz£ *} 2T7 4-?-mz^XimZtLX^&<7)t 

mmizmmnumz £t).*vzf??\s*+ vm« 

ifflEfmVBttli OfT-afc. mini FIX- FVI 

I KM-fcpM7 2 0 0A»feH i ndlll St^Xba I (C 
i&WCctOJROait, *LTM1 3m P 19t»A 
Lfc. ma xi -FIX-FVII Bfr#$\ RHJteUTpM 
7 100*>A>ffiS^L, *UT-9-r^o-r:y^Ufc. E 
c o R I ffiffiafej&tfg&tfP \<r>tzMz . ^ix-fix 
^^7-7^^-203 3 3^203 3 6 (^21: 

50 #aiO£t ) fcttfflLfc. 
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[0 1 1 7 3 m27yJ-?-i:l,XJL-Jt- NAl££ft<Dj£ig 

^■)Ur^^'7-ZC87^mmtti..mM^%y^^'? 7r?*-IX-7r?*-VII cDNASi-£#£\ Kur 

-144 Opmole tf)7*7W-&tf 6 Opmole <0ATP£ achi&tf Davie (fr*S) fc J OEttSilTV^* <k 

UL-./hWT4 DNAdfi— fe*t^6 0rCT-« Tt h-ffFMc DNA54 7*5y-*»4>ftMlfc7T? 

U^lfrfcLfc. maxi-FIX-FVII A-f/iJKK *-IX c DN AfcW 1 fcE»Lfc7T ?*-VII c D 

EcoRl9ffl*ltet4fc». ljugWMl 3JM5 NAfE^kSrffiJfJLTpglLfc. 

MS: 2 Opmole -f-?<DZC3 3 3&I/ZC8 7k. 1 0 1 2 3 3 yvf 7*U FffiS*CoVvc^SJlfcllfr& 

10/z l+TH8fcLfc. T7M-?-£6 0XXT 1 0 £(27 7??-IX<7)T$y8H-3 8 UU<*-y) k7 

$Ha»ffifc7'J-/l'U 5$HBBK!fciMilU »fc5# 7??-Vll cDNAEflfciOa-KSiiSWl 'Jx 
IB*Jifc:itlf^. DNA--KU^9—fcfI (KlenonBrfr) 10 ytO^o/:. i^gfiWti. 7r??-IX cD 

£fflvVt7-5-r-?-£&SLrt:. NA<D&foj?)2 5 2bp.&t/ r pUCVII 21157T?? 

[01 183 mi ni-FIX-FVII yWrUK+^E -VII c DNAiWlO«tt©23 K>t»<"T / <T3&»4> 

coRIg5filrl^*L-?-tTU-7 f -fy^7l^-i 1 .$rjE jSSEflK:: X Oa-KSftiT*^. ZCO^fVV 

L<-rUc*b. ljugcoM^-tSMl 3JHMS§ffi£20 KflteJ&aW-**:*). ffi*aMBSH2L£ffl^T7T:?? 

Pinole "fOiOZC 333, ZC 3 3 6S.I/ZC8 7 fc- -IXffiHfca-f P UCVII 2 1 1 5lClH^tft^. i 

itLfc. ±IB^<t^^LTT--'Jy^S.y : 7"7'fv <0M-£(2:. ££7r**-VII c DNAKWfc3Bt3*i 

HfcftRJB*^*:. 77-?iJ7h&, «P-5*W ^7r^^-IXcDNAc7)g^3 1 ObpZizttZ? 

7y4~?- (ZC333X(4ZC336) £ffllvC60 7*$KFIX/VII /12 (Tfcffittf 4) tfcfcfc 

teJOffiRlfcWBW:. maxi-FIX-FVII XJim 20 lfrfl>fc£>. -ME (intervening > ****** 'J :f*? 

axi-FIX-FVII *^TjR43!Uftate*:M , !h.P W*f-KflM*SWR»fc±'DI**Lfc. 

M7 1 1 l&tfpM72 1 1 kti&Lti. [0 1243 7r^^-IX cDNAE^t 7r^- 

[0 1 193 ny-by^MH^Jii. 7r?*-VII fco VII cDNAffiMfcOiliSSS-. FIX (-G) -pUCl 

^X%btlfzm&nmnT-?b-%:L%:^mr>fr<7ym 3 (094) O0. 3kb Hindlll -Ahalll Br£r 

(08&tfia9 ) . 7r7*-VII tf)T5 k pUCVII 2 1 1 5 (HI 2 ) *»fe<04. 7kb Sm 

y^SS^tO-l^^lRltt^-fS^U^T-^H a I -Hi ndlll Km:fcasrf ftifcfcJ: OjfiSL 

£3-^£K?iJ£?#l>*:tf>. 3y-fe>"9-XE?iJS:^i; fc. 4 0>u 1 *»t?A*7.&'97l'httStt (Maniatis^L 

3*Jf^U*f-KjlM«affi«JQWII»fcJ: l 5S5»Lfc. W») +T3;ug*>FIX (-G) - P UC 13*40:2. 

i^aHWi8ffl(C«»t*Le uO#A. 18fi(8<iO cz«y hOH i n dIIIT'3 TOZXAItfWinfcthZb 
ftA1k<7)T=-;&imfcmt&) KiSftSLysi: I l 30 CiOHi ndlll -Ahalll Kr^SrPSt^. 

eOB$k 26fifcfc(tSAl afcAsnOSMs RV [0 \25\WZ^.i: I 00 u \ <T>^^^)^V 

32-34firl;j3ft§ Gly-Leu-Asnk Ala-Ser-Asp^g SffiSEdSinU -?"LT 5o^ 7 ^Ah alii *M 

m (fonTssmi&iT-ftzmo frh&h. zLX4y*3.'<.-i'9>Z3 7°ci,zxi8$imm, 

[0 1 203 8Q.RV 1 8iiL<7ffl&l3Zikitmmt LT p DN ABrfr^ia?) J 3 1 LT 1 %T#a-X± 

M7 1 1 1 (-by^jS) SrffivvOTo*:. flilBOJ; -pic TiOTOMBtJ: 94HIIU *LT0. 3kbcDAyh'£ 

L-T7"5^"7— ZC 3 5 2 ( 5 ' CCC AGG TCT CAG CTC #ftUi. "ip. g<0p UCVII 2 1 1 5 £3 0u 1 CDK 

CTCCAG 3 ' ) at/ZC 3 5 3 ( 5 ' CTG CTC CTC CTT A 1E^4 5 T*2 5*CtrC 1 BJHSJ, 4 . 8a^? hflSm a 

CA CTC TCT 3' ) £835CT--^U *l/CJWL I k*fc-f y^fa^- h?ZZ t fei 0 P UCVII 2 1 

fc. #fe*l*7r-^o->'*pM7 1 14k**U 1 5<9Sma la^fflMfctfrofc. 6 5iCfcT 1 5*IB 
fe. pM7 1 1 4+^#AS^E5'JSr> ; T^ ;J f>'E^ 40 *M y^i^-v-a yfcJ: 9EJE*ff±Lfc. »fc"9-y 

[0 1 2 13 ffiB2 6-3 4WSEfl:*pM Jta^fifofc. 

7 1 1 4«M (-fe>^«) ±X\ %mm&7°74-?-Z [0 1 263 1 0^S<7)$ ?D7i-yAtyt X iX 
C 3 6 6 ( 5 ' CAG CTT CGT CCT GTT CAG GCC CTC GAA 7 0%C0X^y-;UT-Ttr. -£LT£§\ 

GATCTC GCG GGC QC CTC. GAA 3' ) ZC87 &&ltl. DNAS: 3 0// 1 fa'7AD')H v iffi?S 

(«1) &i»27 , 5-f"7-i:U-Cff-3fc. WfeiifcJtta CSJfflWL. -5-LT3 0JL-.yhoHi ndlll icj: 0 

«*PM7 1 15kA*Lfc. M13^?-*^5 3 7*a=T 3B*fifilHI:Lfc. DN ASrJJB^J: ^ fcLT 

5 0bpt?ASi5Offi^JS:v ; T3j-= s c->'ft^<J: r )^L, *L 0. 7X7Xfo-^+-C««J!t*IMC*»»t. *UT4. 

tjEU^ii:*I.aiUfc. 7kb H i n d- Sm a I Brfr**JtUfc. P«SME/ldi 

[0 1 223 W5. 7T-7-7— VII cD 50 W20WBin- ( 0 . 0 4 8pmole ) 5 OmM Tri 
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8-HC1.PH7. 5, lOmM MgClz . liM D tW7r?*-IX-7T?*-VII IB^cfrlWU:. 

TT, lmM ATP. &tf3i-vb£)T4 DNA>J# [ 0 1 3 0 3 #U =f* 7 M-*FT9-f 

— tfi-frfrf* 1 Oju 1 ^UEBB+TSHSU 1 ObpOBWkf *7r^^-lXi!MaVl ObpOSW 

nyb'TXhE. 3'JRR 1 (ATCC 3 1 34 3 ) £ b-tl7T??-m &m*?>f&l2 0-me r («1 

J8flM6»Lfc. UMBfcTS'tS'y y7V- h±TtiM-tir &tf*2 ) tSWRSSr^-f 7- 1 LT^ffl Lfc. M 1 

•fW-J:0BW7 , 5^S HJt**«*&fcOV^TX^U- HZC8 7 £^2754 V-fc LTtefflU:. ttflBUfc 

-y?htz. 3P--1 2*»fe«DNA (FIX/VII / SMtti&liZbller&tf Smith (KM) OtfifeGSMfct' 

1 2 ) j&f^^O^IHiHffllfl^-Vfckfcfc U Jbofc. T--V>?RJ60}t:*>* 2 Opmole (DZC 2 
tUftWvf^iJ KjWHHftftfl^TttRILfc. 10 49£. 20xt 1^6 OmM Tris-HCKpH8. 

[0 127] *Urf5^^*f-HilM«E*IJ»efet*il 0. lOmM MgCh . lmM DTT. lmM AT 

IX/7r??-VII E^iJSrMl 3mp 1 94»fc?o-- a*-M" 0 'J fftfeU:. 6 5"C(CT15 

FIX/VII /I 2*^64 Obp Hindlll £80KSE*IL£. 

-XbalBrJTTfcJWIW:. .r*>BiyTtt7T?*-IXc [0131] lpmole CD^^o-^#4^S&V2 0 

DNA<J05' *ffic03 1 0bpRlX7r^^-VII SlfJt?) pmole C0ZC8 7& 1 0// 1 «OT--';y^lRS ( 2 

3 3 Obp 1/zgOMl 3mp 1 9 RF 0 OmM T r i s -HC 1 . pH7 . 5. 1 0 OmM Mg 

,DNA£40/z 1 (0^'^^^hmmi^T2 0^. Cl 2 . 5 00mM NaCl.lOmM DTT) 1/ZtUi. 
^>yh<7)Hi ndlll &tf 2 Oa-->y htfiXb a IT3 20 fc. 1fy7Vl'fc6 5'CiZX 1 O^lttWRU SSMCT 5 

7'ClzX 1 8P«BIfflHlrt-4i fcfciO^^-SWRL 4HB-f L. •*LTKfc#±fc:ilvvfc. 10 

fc. DNA£filW5J:3fcLTl. 2%7*#n-X+T< u 1 <0»O»«Sr«r KHKU * l/CfrfTVWcJni 

*«»a»fc*»W\ *UT*R6. 4kbH^^*>/?> fc. 20mM Tri s-HCK pH7. 5, 1 OmM M 

JWiLfc. gCl2 . lOmM DTT. lmM dNTP. lmM A 

[0 1 28] 5Aig<7)FIX/VII /l 2 DNA&40 TP. 0 . 1 5ai» h/u 1 tf>T 4 DNA y#— te\ 

ju l<?)>Ta'7A^hi^»^T'10i-.yh£7)Xb 0. 2 53-->y b/^t 1 <?>E . 3 U DNA^U^7— £ 

a I K i 0 3 7-CtrC 1 8B*IBfflHbUfc. 2 0i->/ h I (Klenowffiffr) . 1 5*Ctrt 3ft 

OHindlH itBt. *UT»fl:fr3 7 , CfcTS4>fc BD-f U ^LT^tf^TVMfrttJBl/Ca 

7B«flttftfc. &i c mft£m&<?>£ofclZl. 2% yhrrVhE. 3U JM1 0 1 if&UBSALt: (Messin 
T^o-^4'-C-^)11^,8ci6C<fc0^1it. *fC64 0 30 g, Meth.in Enzymology s 158) . 

bpKfrfcSiBLfc.- 1 OwOIKJMfcSi'lfcM 1 3m P 1 [0 1 323 £-f &7 r-x'2r-hn-fe;l/n-x±^± 

9JUnng«6 4 0bpfcl4rfcTlrtlBiB8U -£L tf. ^tT 32 P-7<;WZC24 9^W7''J^X^ 

xmzayVryhE. ayJMlOltJKWafttfc 'Utt6il:fcJ:9^^y--^Ufc. «ail,fcBA8 
(Messing, Meth.in Enzymology, MS) . SfflBSSrX- (i'a'J-txM^a-iK 0. 4 5// 

ga 1 &m PTGkMzTU-hL (Messing, Meth. m) £g?c7V- h±tfi§ , * LT7 r-^'Sr 54MB 
in Enzymology . ffM) %LXSm<W%.&&<r)?y—? 7 4 /l/*-fcK0»W U -?-LT5^^ 

-etTE. aij JM103OtS*% (Asoo = MZit. 0. 5N NaOH&Vl. 5M NaClt 

0.3)2. 5«ltaaft8*fc. «SBlSil/S7'yh-7y3MM^-A-±fc:54MHjI*. 

[0129] 3 7-C£T 1 8>WB«)««<0ft. fflBS^S 3^2^l2**t . 1 M T r i s -HC 1 ( P H8 ) R 

immm&im*T<?>&bmiz±t)m%i. zix 40 vi. 5m Nacitiwii?^^?^-^- 

M137 7-^*2:#W-r2»±?t2 0// 1 2:10/ig/l ±t5^rHS#, *LT34HBIffiJI«6«lLfe. Tr is 

<^lfyWDS FfcateW:. RJnwaWt^JtlS! -HC l<7)gPg?rRffiL-. *tT7 ^;^-Sr 1 0 0ml 

' *) . 81^^ o-y^-efi-f WitiffI U^-f X <7)6 x s S C4>?M&(rT SAKttL 

&£x Messing (Meth.in Enzym fcfjfc. 7 *^*-*8 0*CfcT24HTOlflRU 4 7X: 
ology U») teiOEttSflTV^i.atcUTl. 5ml ( ZC 2 4 9cDTm-4'C) (CT-«. 6 . 7 X S S 

«±»*»fc|t|||DNAfcWHRU:. rv'f^-i: C.pH6. 2. 2mg / /ml<7)E . 3'JtRNA.MlXC 

LT3i-'J^7^U*f-KZC87tjav^^7 f *^5^6 0. 2w/ OOB S A. 7 4 a-ZUS^'J 

fc^WBUfc. jEU^o-VWlo (#4) fcUffli: [0 1 33] W-»\-f yy^-f-tf-^ByaBoft. 7-r 
LTttfflL'C5i-y3"^^l/3i-f , Hft*S!H»5ftfcJ:0« 50 ^^-2r 2 . 5 x 1 0 6 c P m/7 4 )Ut-<0yO\s2tifz 
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ZC2 4 9tmzmiSSC^7yy>(-<£-!/Byn »*>Brfrfc*iIirt4 5affiL 1 0u ltf>50mM Tr 

®?K4'T4 7'CICT— «-f .x^-hLfc. 'M/iJ 18-HC1.PH7. 5, 1 OmM MgCU. lmM 

^-b'— > 3 y<7)f^ 7-<;^-Sr5~l O^-f-53 DTT\ lmM ATP&tf3a:i-y hOT 4 DNADtf 

laM&ecexssc^tifefrU zixx&y 4 >vi* —e^xmmuz. zo&m&mm^xoyVTy 

T±IB^<J:^^LTX^'J-->'^LJt. %(Cfl«07 /7V-htf)2%X- g a 1 jWRJoStufc. 40/ig/ 

5-?£ft^±tf, *bT?l§tDNAfcI«KU *LT ml^7yb-^yy££^&JM±K7V-bU:. 7 

T7^-fcLTZC2 7 5£ffiffiLTI»5£L*:. 'ffl*>efe3n--a»6DNAfcWRU -?"LT#:fc:» 

*iJrfjf^U3ff-KZC2 7 5Ji. Ht«±«ZC2.4 WIHHftfcJ: 9*? ll--y^Lfc. jEUv^-y£ 
9<7)5' ^ia]OE5iJ4 0bpC^l£-rS (*1 ) . 10 jStf-?n-y*>l-9*FIX/VII -pUCI 3fcifr£L 

[01 34] 4ffl*>IBtt7'5-?* t Hje;&*ifc. imr> fc. 

?o-yfcovvCM13mpl9+tf>£»A»S\ tf'J [0 139] W6. 7 r?*-VI I S 

d'J 7 1'sJ-^- K Z C 8 7 MfZ C 2 7 5 fcffilr *T m (MfcOlfel 

fc. WBt5WSK5«»4£ai4'Wttl-5 67fcJ:0* ft*dWWM4»'W>FIX/VII aew>Bss*>fctf>te« 

3*1*. itf)^a->*»feORF DNAtA-f #5Lfc. £*U;L 7*7*5 KpDHFR-III (Berkner 
7*'j \t&&f*Sta&)BMM£*3^Xi!&fll,t:. &tf Sharp, Nuc. Acids Res.. 13, .841-857, 1985 ) 

[0 1 3 53 ««Hl«tfT'5fc«>fe««3Bffrft«fflL *»4>. fcOiSfct-CattftSJlfc. pDHFRIII 

fc. tt£UfcIX/VII E?'J£ FIX/VI I -9*> DHFR cDNACKitSPst $ffltf> 

£>O0. 6kb Hindlll -XbalBr^: pUCVI 20 'J>-#~ Win* (Scheller, R.H.. Dickerson.R.E., Bo 

I 1923'^Wl. 7kb XbaI-BamHI7T yer, H.W., Riggs, A.D., atfltakura, K., Science, 
??-VII cDNABin-; RtfpUC 1 3<02- 7kb 196 : 177-180. 1977 ) t«t 0 B amH I fflmzffiffi 

BamHI-Hi ndlll WftX'hh. 3/xgtf>FIX/ L/i. pDHFRIII DNA?; 1 OmM Tris.pH 

VII -9 (RF DNA) £ 50ju 'l<#ggW»T4 7.6.6mM /3-MSH. 6mH NaCKlOmM 

— •y Vff)Xb a I liZi. 0 3 7°CtT 6^^M-fkL3t. D MgCl 2 &lX2. 5i-7 b<?)P s t I bMz 3 7°C 

NA£x*ywl/C8HW:Lft. S»«U ZlX 5 0 trt 1 0#ISK b U &K7xy-/UfljtU2i. 

jl^v bOH i n dill fc<fc 0 3 7*C£T4B#IS?f<fl:L ^i^-*illS^^, Pst T 4 

fc. -If fTvMf: 1 %7#n-**TO«m»fcjW"}\ DNA>Jfi;^5-Hf*fflV>T¥»*J|HkUfc. 
-?-lxT0. 6kb«7)A'yHSrNA4 5^->'^- (ya'J- . [ 0 1 4 0 ] 7x ^-/^tH. Ztt^l OmM Tris, 
tx;U&i/A-/U) ±l:^J§ait/i. DNASriW< 30 pH8. 0. IraM EDTA, 0. 3M NaClteH"* 

5M NaC1.50mM Tris-H hWft<?>®.. DN A£x*/wPt»£ W>fc. DNA 

Cl.pH8.liM EDTAKJOiitBU 7x/-/P 1 2 0/* 1 O 1 . 4mM ATP. 50mM T r i s , P H 
m&L. ZLX^fS-Jl'X'iJcMltl'Sb-fz. 7. 6. 1 OmM MgCh. lmM W b- 

[0 1 36] S9tf>77?*-VII cDNAffi?iJSr#l> JP+fclHKBU ^LT<J:t5ngiOT4 slfy**M-*- 
5/ig^pUCVII 1 9 2 3£4 0ju l^fa b*^-f~ •fBHIStlfcB amH I V 

^A-9-;l/hilff?S4'T3 6J---y bOXba It«fc0 3 /5V h*h'^77'X) &t>'2 0 0:3-- -y hOT* sK»J5 

7-CtcT3B#SMfl:L^. 8// 1 <D1 OfgSiSSffi ?l/*?-K U^f— «fk*tl 2'ClzX 1 2l*[iM V^^. 

jffi. 28/i Jt^iz 1 (4 0i--yh) «Ba ^-hL. <Kt7xy-^£fcjS&l^x^y-;P?fc^5r : h- 

mHI^Jni. *UTRffiiB^**3 71Cfc:r3l$ia>f 

y*j.K-hl1Z. DNAKfrS:. l%7X?n-X^T' 40 [0 1 4 1 ] DNA£9 0^x 7 bcOBamH I ti 0 
<o««»»fcJ:0#*U *LT±E<OJ:afc:LTl. 3 7'C(cT 1 iWBfHfli L , Klzi. 4%7#u-*7)V 
7kbKfrt*«Lfc. (CiOWiatlfcUfc. 4. 9kb DNARfr (DHFR 

[0 137] lwg^pUCl 3£20;u l^fiO cDNASl^S V4 O^UTr-W—^a Vi/?1r)\> 

A^HWRS^Tl 0o.--ybOH i ndIIMC<J;0 5rX<pDHFRIII D N AtffiS-f 2> ) Sr^^HJ 

3 7-ctrc i &f®mittz> z t izt u * uc #u * ? m-*- f y ^— tffc i osiwbu . 

JJCKl. 2w 1010fSiSi^t®?Sat/10i- ^LTJJCfcE. 3'JHB101t:h7^7xni 
•yh^BamHI^iP^.. %LX4 j.<—is a tz. TVt^y >JSS£tt3n=.-*3ffiarur#ff (Bi 

S4>tC2^IBia»tfc. xlE^i-ptUt. DNASr 1% rnboii, H.C., Alt Doly, J.. Nucleic Acids Researc 
Ttiv-XftVlX-nmLfz. h. 7:1513-1523) J: OX^'J--y^L. *LT3E 

[0 1 38] Sf^/Ufi (iJi^O. 5 6pmole ) <7)3ffl 50 ^lu-VZW&Z^XjmWkr? HDNA6W 



(2 1) 0-1 17787 

39 40 

fcffo . 3 W ^ a y*»^30£«-C C L 1 0 1 IX A^WC 

[0 14 2] £-f&7'5*$ b'£ 2 0i--yhOBam ft r- 5^X7i ? h^4*JSi» &*S*rO*4 

HITBBWrUb. *LT2. 5*tg^)'7^»*X7r 1j% (Witf. Wigler^ s Cell, 14 : 725,1978 ; Cor 

fcfT'&SU -5-LT1. 4%7#n— X^/kb-Cli saro&tf Pearson, Somatic Cell Genetics, 7 : 603, 

SUStlJLJt. 25jugtf)pSV40 (pBR322<0B 1981 ; Graham&tf Vander Eb, Virology, 52 : 456, 197 

amH I«ffifc«t\3ilfcSV4 0 DNA<0?n- 3 ) teJMW*. BH K«2r 6 OnfflttgS^h 'JM 

y ) $ 2 5a-7 h^B c l I tci 0 5 0XJ£T 1 ttlB 4». K/K3*)** ( + 1 0%&^£tt-(b'7S'I&!fiMi 

flHfcU %(C2 5iiyK0BamHIiJ6SPU *L miZ?)\>? $.vmf'<^i'VV-XYVyV-?4 i/ 

T3 7XXTll$li4y*A^-x3y£^!trt:. & y) * T3 7«C, 5%COz fcT» 2 0X»3y7A-l 
fc. iflDNAfcl. 4%7#n-*^/U±T««8c» 10 y*iT*l|»£W>fc. 

bfc. [0147] 6 0mm^b»jmiftOh5y*7i?h<7) 

[0 14 3] BamHUUJBf^^- Jlf'J fcfcfc£fU 0// gODNA, 3 . 7 5jugO 

7T-\'-:/ayi'7i-frZX<^?f-)*.im# FIX/VII / P D2 S 1. 2 5>u gCOpKO- n e o 

ijrf-W^a y^i-^iS^tl SV4 0 DN (Southern&t/Bers. J.Mol.Appl.Genet. , 1 : 327-341, 

ABrfr (0. 14-0. 19-77TJL--/h C Tooze 1982 ) . S.t/5/z gW^iiHPDNASffiMLfc. D 

If. J. "DNA Tomor Viruses, Molecular Biology of NA£0. 3M NaOAc, 7 5%WI^/-/I4 I 'C 

Tumor Viruses" ) fc. ^"/l«£:ri.*:Sr£- ( 0 . 1 ju «*£Ut>. 7 0%ff>X.f S-A,-?tt&. ZLX2 0 

gfo) £2 0,u ltf)5 OmM Tris„pH7. 6. 1 jliIOIO* Tr i s-HC 1 . pH8. lnM EDT 

OmM MgCh , lmMyf-sj-XW h— ;K 1. 4mM AtzWW&Lfc. DN A.£4 4 0 u 1 ^0*5.1^5 0 Ojjl 
ATP&tfl 00i--y h(7)T4 --KU^^U^-f-KU 20 1<t)280diM NaCl, 1. 5mM NaHPO* N 1 

tf—tftfa-Cl 21CKT4W y=3f jl^— h-fSClfc^ 2mMT d f*r-n-^ 50mM HEPES. P H7. 12 

iOSiSU *LTE. 3'JRRl£^®|£g|Lfc. m *fcBSWLfc.-6 0ju 1 *>2M CaClsfcJJE*) 

HDNA. -«ri3^pD2«*«liai»^->fc. fc. iXlz. ioaStfrlBfifcJni. *LTIM&£3 7X; 

[ 0 1 4 4 ] 7 r 7 ?-IX/VI I JgB£jffiA£fft£-*~& fcfc £ LT 4 B*BHV^. 

fcft. l;txgOpD2£20a--./ f-<7)BamH I fc± 1 0 1 4 8 ] igfflSfclfc*U * LTiMlf H/W 

0 2 0xil tt&RffiiFCS 7KXZX 1 ^BBBftL ^3*S*+2 0%DM SO£ 5al3Sfllrr 24rlSfc*>fc 
fc. 20^1<010mM Tris - HC 1 „ pH *)tBttl. <JCt, m&i^T2ig^LTffloSeaH* 
8. laM EDTAitflJL-y h^^^T^'Jtt* U LT®fP^ifi4'T— «4 y^fi^-b Lfc. D 
X7?^- tr* (K-yy#~) fcinifc. mm&tyl* 30 NA£in£ , t*»&24HSfiWL *gtf»£l&*U -?"LTjI 
3 7-CtTl^-fy^^-hL. *L/C7 ^tgiffi (Jflljf K;K3*flS+ l Omg/inl^G 

1 O^JnH5;-t-l>C:i;^J:0^±Uv:. 10;ug<7)FIX 418. 498/zg/mg. =¥7*3) €rSP^/c. 10S& 
/VII -pUCl 3£l 50// l^JSfiWRK+Tl 5 tfl3BO&» pKO-n e oiBffPt^U'tLT* 
0a-7 ^BaraH I t«t 0 3 IXll.ZX 2JfMftL ilft£G4 1 8(3^LTiStttT'fel.W2r^-tSffl^ 
ft, £0^n-y$-9 6'>x;KX(i24^x;p) 7V-h^ 

[0145] DNABfr#£ 1 . 2%rtiv-z.*X'<F>% 5£U *L,XX&imtetot:tblziWt&lv>t:. 

jieMBtiO^MiU *IT2. 3kbBrJtSr*lft^. [0149] 5^ g/ml^)t'^ 5 >K ( 7 h 

<F6/P* (0. 0 1 5pmole ) 02. 3kb BamHI +*M>. *M ) 1 0%-7^iSjfll?ff^ 

Kfffr&t^P D 2^ ^-Brfr?: 1 2 . 5B#^± FA^a«iS*(CJ«|*t«>fe. iS«fe$r5i't> 

3'JRRl«S:^«l|g^ts *fci*lil0/xg/iil -VII JK'J^T^H ( E L I S A£«k& ) . &T/^^ 

<7)Ty ty'J >t*Tf ittifiLbtcru- h tfc. 7*7 to«ttteovvraB6Lfc. mUKfr H UrS/XciJ: oru 

^= HDNA*4tfc3D--<ort<oi 2H*^ilig[ -h*»ftK0HJU «f«%««! , ca»U. »MH!U 

* LTWBIHWffllflSfcJ: 0^.^ U-->'^Lfe. IE *LT-2 0X:fc-C*SfUfe. Kfc, W^l^-y hZP 

t^P^'^N-^-y^^-r^D-y^loSrFIX/VI BS^Xikttl. ^7 h-fbt. *l/C0. 2 5J4MJ 

I /pD2k«*tfc (Hi 3) . FIX/VII /pD2 h^X- 1 0 0 h P B S4»KIBKBUfc. 

KiOJMnaJSilfcE. 3'JRR1(± No. 53068 T/US:?^L. * LT^'J^Tf- K&tf$Sttfc-?Vvta 

kUTATCCK:«fiS<ifc. ^Uc. 

[0 14 6] FIX/VII /pD2lr«J: O^nAX^-^ [0 150] 7t^^-VII H-PV^T^EL I SA£& 

1 (BHK) TO (7X Ofiy • ^^7"- *;Uf-aT ■ 50 t h-7 r ?*-VII fcjfrf** 



(22) 

4 1 

/?o— -fvUSK (0. 1M Na! COa . pH9. 6 
4>5ju 1/ml) 200/i 1 Sr9 6^x;i/S^a^>f 9— 
TV- b<7>&V*)l>*?3 7°C\,ZX 2B$|tH' y^a^- 
hLfc. <WOx;l*2 2 0/i 1?)PBS (pH7. 2) 

<f i%^rtaii7/i':/$>' (bsa) &tfo. 0 5%h 

*? < - y 2 0 tmz 3 2 BMIW V* a^- h L 

ft. rwh^m?. ssms&u <euc4-cx 

TWiKUfc. ■9-y7VH&ffl5&*-*fctf>. 2 00ju lWf 

? 4 - y 2 0 *$feth 2 0 0 jLt 1 <D P B S X' 4 mt-f 

[0151] ^xyl^. 7r??-VII fcSrt"* 
7t'-y h U ? a— t-^JfllJt^ I g G*ft (1 %^ 
BSA&tfO. 0 5%<7)h'>^->'2 0&-^W-rSPB 
5 /i g/ml ) 2 0 0 ;u 1 1 WBK * 



IfglTl 0- 1 17 787 
4 2 

»7X;P2rO. 0 5%?>h*7 4->2 0*ttt& 
PB StiO 4 E-rfV^i. ^x;Kc N 5 6mg/l<9M 
gCla ££3Tti>^X;?y-;P7Sy*Sffi?8 (9 6ml 
/l ) , pH9. 8+^SI^L^p-xho7x-;^X 
7*-h (3 0mg) 200ai 1 fcjllifc. 3 yCfcTW 
*RJ&MlV\ *1,T1WM>»£*ELI SA7V- h 
V-?-&%^X4 0 5urre-*-Lfc. MlB8fft£ 

[0 1 5 2] 7t??-VII ^W¥«iSttfciQuick (H 
emorragic Disease and Thrombosis, S£53fi!sL Leat Feb 
iger, 7-f7f;l'7^7, 1 9 6 6 ) fci OEKSflfc 

[0153] 
[*4] 



B 


(xio- 1 ) 


7r ^ ^ —VII 
(Dg/ml) 


(Dg/flll) 


1 


2,9 
2.7 


25 


6,0 


2 


1.9 
2.8 


47 


. 15.9 


3 


1.96 
2.26 


160 


93 


4 


4.71 
4. 14 


550 


300 


5 


8.79 
11.28 


725 


531 


6 


5.1 
8.4 


975 


600 



[oi 54] mi. •7T??-vk<rm& * 

14;ug<?)FIX (-G) -pUCI 3Sr30ju 1 £>iSJg 
JfKffifrC3 Oxx-y hOB amH HzX *) 3 7X3^T 
3i*HiBfcLfc. DNAilX7^fn-xy*«f 

[0 15 5] 3j«gO<?^-pD2^30^ 1 OiSJg 
WBBE+T 3 Ox- -y htOB amH I (ci 0 3 7rCT 
3ftHfHftLfc. DNA£l%T#o-;vtrC<0*SBfc 40 
MtaWt\ *LT*ttl. 5kbWfrfcJ|lKU:. fcfc. 
DNA£3 0;u 1 <01 OmMTr i s-HC K pH8. 1 
mM EDTA+T'O. 1 2xX-y hO^T/l^U-ft* 
X7r^— tffcJ: "3 3 7XJteT3 0#iaBB&Lfc. 
0. 3M NaOAcfcMRU *LT-ty7VU£7i 
y-/HrC2Ei*ttIU ?no*/kM:'l[ni*fcti}U * 
LTDNA£x*y-;U&S-£Ufr;t. ^-yhSr7 0 
%x? y— juft"*-*-*'. JHftU *LX20uini 

OmM Tr i s-HC 1 » pH8. 1 mME DTA^Cgjg 
SLfc. *50 



[0156] «&ldl (0.0 2pmole ) «>20tf>Rfi- 
fc±E«>J:3tcLTl 0xx>yhc7)T4 DNAUtf— fe' 

fcioaasLfc. R«a^«*«fflLTE. 3'jrri 

(?5rt<7>l 23n--*»4>tf)DNAi*llRB3ISBfl;K:i l ) 
X?'J--y/Lft. jELV*:&l*Ffc#A$*lfcl ■ 4kb 
BffrSr^Tfi^n-yoio^FIX (-G) -pD2h 
tfr£Ur. FIX (-G) - P D2fcJ:'5«*««JIS*ifc 
E. 3>JRRlli No.53067fcLTATCCfcSf6 

[0 157] BHKffllB$. ±la^«kdt:tTFIX (- 
G) -pD2ai^pKO-neotJ:'3Hl*b5>'^7 

J: d t: IX E L I S ARtfgttH5g*>fctf>lcffl* L 

OJftSI««liWrBI*«IW* 7t? ^-ixwffibt* 

<. ^fLti Proctor&lfltapaport, Amer. J. Clin. Path. , 
36:212, 1951 tz X DIStt$*tf:.fc 5 CUTtr^fc. 
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~ 7 y fi — \k 

ts a 
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XIKtO 
(95 ) 


1 


1.6 5 










2 


2.6 6 


57 
45 


20 
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24 


c Ad! 


3 


9.6 9 


150 
120 


60 
60 


*7 O 

/ z 
84 




A 

4 


1 A 7 Q 


475 
225 
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140 


198 
150 - 


5 0* 


5 
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875 
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250 
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[01593 7r?*-I»Ky'*7f-F^*fcttf!l6tdE * [0162] 918. 7t?*-VII ntehrtWS&fir 

?o-^5tVM5tMt£teffiU:ELI SAifetJ: 20 gfcft6*l7 r 7 *-VII cDNA<ca9SS*lfc-£*7T? 

oasfcLfc. *7x;Pt7T^^-lx**^yr;Pk*fc *-vil 5' a-F««**^jft*$B3!<?*-*iI 

-f>df*^-htfctt, «7X/l*ffij*U ZLX1%(0 jftLfc. PM7 11 5*»607r^^-IXU-^ — 

BSAO. 0 5XWh'7^-y2 0t#*^*PBS+ 5' 7r?*-VII ffij| % RtfFIX/VH /pD2H 

1 : 1 OOOSHRttflfc. r;^'Jtt*^7T^— t'i: *>3' 7r?:?-VII ffiflfc, S V4 Oxy./Ny-tf-M 

^LfcT7*-r*-1IIK3*lfc?tr-y 7a- VtZT?S «M ;WX2±g&8i7 , o*:-:$>-&t/' h IP* 

■*-/l/tS-7r?*-IXtf>2 0 0*t 1 fc^tcSSItrt II* ;U*>T hy-^-t*tfr?XSKpD3fcff**-*£ 

RK >7X/W£ S O. 0 5%W fcfcj 9pM7 1 3 5fcS?«<*?*-H&4&S-£fc. 

h«7-f-y2 0 2r^-r^PBST4lll-rr#\ -£LT [0 163] 7*7.*$ KpD3li7°7J2.$ KpDHFR 

WHfiKt±E<Oj:3fcaaoUfc. 4*CteT-ft, Xli III *»&#&Jlfc. pDHFRIH4«ODHFREW*» 
3 71CfcT2B«B. -f^a^-S/gyiffofc. 30 4>-fC±SSOP s t I W&&W>1 3(C UTB c 1 I g& 

[01 60] *5fc3jrfJ:3fc, 7r7^-IXc070~ ffifceSlU:. 1 0u z<T>7yX\ K* 1 0 Ou 1 ^ 

8 0%*»«**fc*»$*l. ZlXZ<?>#l5 0%tf&M ( 1 OiM Tris.pH8.10mM MgC 1 
*WKffittT*->fc. «B^Wyb+tCli7T^^-IX 2 . 6mM NaC1.7* /3-MSH) +"C3 7X:fc 
Sttli«KB$*i*3&»ofc. *BMS^«fit-l~l Omg/ Tl 04HB5i^-y h<DPs t 1 fciOfflffcLfc. 
minaret'? S>K (7-f h^'3j->\ £?f [0 164] DNASr7xy-;HftiUL. EtOHj» 
^trtteiOftfc^^l^Stt^JllSS^Lfc. *W>. lOmM dCTP&l^l6JL-.yh^T 

[0 1 6 1 ] MMtfMjE%:7r7f-U(Zfti&-thZt i DNA^'J>9— tft*1irfft4 0ju 1 ^fWRB 

*!E^ftfcft*O*><0iailBO^*lT^fc. JbE<0aj (5 0mM Tris pH8. 7mM MgCl2.7mM 

mz6L->xyT7f-im&i&iri-t>-i r y7/i'&7T $-msh) wzummi. 2-c£T6o#Pb e 3 

7?-m 7F&^k4 y***-hLt:ifiKmiBfc 40 -fy^A^-HUfc. E t OHtttROft, D N A£\ 4 

ttl!HP&-'f£1\ vStt* { #!NfP6<)«llffJT'(i'5r<KiE'5: 0 0a~-yhOT 4 K 'J tffc-Mrf 

7t??-IX££< i^)tS*liSfefc: *14Altf5««ac (10mM Tris.pH8. 10 

($|IWII#CJ:0 7T^^-IXJStt* , '9-^7 , ;k!f»i9aa mM MgCli , ImM DTT\ 1. 4mM ATP)* 

■fftikfciDWBSilfe. 77??-IXyS1409 7~ T'2. 5/z g 4f«Bl$nfcB c 1 I 

9 8X**\ 7 7^^-IXC*ffl>7t'>y h,+fU^D— J- fc. 12rfcT12«9SBiBU:. 
^WCctOWiff^^Stfc^U,:. iOftftfig [0165] 7x/wl#aRtfEtOHaaw>tt. D 
^iE^Jtl^*^7r^^-IXStt^9 9%W±S-itS-ti: NASr 1 2 0u 1 *>«li*D ( 7 5mM KCl,6raM 
LWz. xy^odf-f'x^-yfcWi^tr-y K-K'J?C? Tris»pH7. 5. 1 OmM MgCh . ImM DT 
-^-;H5i:f*Ccto-C{i±?f*^7 7^^-IXg1±*^ T) *tcSS?St. 8 0a_7h£OBc 1 IT'50-CC 
S*uSr*»ofc. ^50 -C6 0aiaiilWfcU *LTT^n-x-C«J!«l!lllLfe. 



(24) ^^10-1 17787 

4 5 4 6 

7*- Mil T^XSKDNA (10;ug) *?)\>frh fc. DNA (5jug) £4 0 Oi-7 h£>T4 DNAU 
#SL, ^tT5 0i--y h<7)T4 #y*?M-?*l*y 2 O/i 1 <Oifg«?8CEpTi 2*Clrt 1 

#~ fe'^^-rSlOAt l«Oigffi?SC*Tl 2*C^T2 OBfflL 5 Om g<0* • »£«SiS*tfcH i n dill X 

BfflffiitiU *l/t£ft.«rfflWtE. aUHBlOlSr JiKp nil) y^— i; jl^U. 7*y-/W*HiU *L 

0*R8SL£. Htt^o-vtJBSIDNAWH»*ftJ: Tx*y-;UiM-frLtf>£. 

9|hJ5£U ZlxmE3v--frt>m5kZtit:7'7Z$. [0 1 6 9 ] 5 O/i l ottffftA $£11861 U&, f# 

h'DNA ( pDHFR' tWth) £dAM" E. 3>J 6#Ut7'5^S K*a3T*tof 5 Oa-7 t-OH i n 

(38ffiEft Us . d 1 1 1 JUi K p n I Ximt U * L/C T# o -xfc X 0 

[0 1 66] iJct, TlW>J:5fcLT7*5.X5KpD mSufclSLfc. ^-JWBLfcDNA (250ng) 5:4 
2' pDHFR' ( 1 5us) WPSV4 0 10 OOx^^Wj DNA>J^-fe'^ttS3 0ju 1 

OBc 1 I*ffl.^T5 0iCt:"r6 0*HBBW:LA» * ffl^TE. 3'J RR1 £JKmH*Lfc. ^JutT"?.* 

t5 0J-->/hc7)BamHlSrJp^T3 7"C(;T6 0* SHSrpDEFRIII (Hindlll )&tf P DHFRI 

IBS fcC-f bUi. DNABf^-SrT^o-7. II (Kpml ) fcrfMSUfc. 7 OObpKp n I 

y;W**flWfcl94«U *LT4. 9H> P DHF -Bg 1 IlBffr (KJtA) SrpDHFRIIl (Kpn 

R' Br*&tfO. 2kbSV4 OKfr«r*KUfc. I ) *»4>. Bg 1 II&tfKpn I £J:6ilHfciK«C£*l 

*>BrJi < 200ng<9pDHFR' RVl 0 0ng£>SV4 fctt< 7#o-*7Vl>*jRSIMCJ: DHfiRUfc. 

0 DNA) *1 OOA^v VOT* sjfyjf^l/arf-H C 0 1 7 0 ] S V4 OXWWIf-IJaifc&OJ: d fc L 
y#-*fc*#1-*10jul«8HKRC+T12rfcT TpDHFRIII (H i n dill ) «f ALfc. 5 0j« 
4*BM y^fi<- h U *l/C £j£ Lfc&lftft (pD 20 g£>SV40 DNAiS: 1 2 0// 1 <7)WffiMA*X'5 0 
2' ) SfflHTE. 3l)RRlfc»W0»Lfc. h<OH i ndlll k*fc3 7"CiCT 2«HB-f 

[0 16 7] pBR3 22<H«+<0 "»tt (poiscm) " a^-h U *LTH i n dill C SV4 0irfr(5 

EJiJ (Lusky M^Botcham, Nature, 293, 79-81, 198 089-9 68bp) Sr^/I^SUfc. 7"7.X$KpDH 

1) fcM^iClfcfcJ: 07*7^5 HpD 2' Sr^t FRIII (Hindlll) ( 1 Ous) £2 5 OngcO^ 

fc.>5*51*pD2' (6. 6jug) JitfpML-l 5"Nl#*7r*~ tffc J 0 3 7*CfcT 1«*ISW!«U 

(Lusky &tfBotcham . fftt) ( 4 w g : ) £ 5 "0 jtt 1 ff> 7zlJ~-)VW£L. f Ltx^y-A'fflWLftt. Ml 

{gffi^AcfT'l 0 JLX./ h-f-?OE c o R I Jttf N r u tMbSfUfcT^XS f* ( 5 Ong) fc, 1 6/z 1 WjlffiiS 

Ifci0 3 7iCfc'C2B«B-f V^a^-HL, *UTT C4»T1 2X;teT3WIBL 2 0 Oa^n >*>Ti tf'J 5 

/fn-^A^Stailfcff-jfc. 1. 7kb pD2'Br 7 K y tffcJB^T, 2 50ng<OH i ndlll 
frRtfl. 8kb pML-lBUifc*JBU -5-UT 1 0 30 C SV4 OfcSHSU *l/tE. 3>J HB 1 0 1KJB 

Oaz 7 hOTi iPJ*?U:*f-Ky#-*Htfrr4 mSftUfc. 7 0 0Si»^EcoRI-Kpn 

u <wce . a y hb i o i (cjwnanu:. Bwt-t i o 1 7 1 ] p D3«*»jMw>fcft. km-axvb 

4i£** (ApD2fcfW4> £#tr*4=i-l«£aa[ (50nrfo) 2 0 0 J---y h<OT 4 tfy^M" 

WR*Wffc:J:9HJ6Lfc. fcfcl 0jugOApD2£5 f- K U #~ tf£jflvvt 1 2°CtT4B#r^. 1 Ong^Kfr 

0 A( 1 i^WAif 1 2 hfoWE c o R I S CbW&l. &fcE. 3>J RR1 *3Wn0iLfc. IHt 

t/Bg 1 HtJ:0 3 7^Cfc:T2i*ISBHfl:Lfc. DN AS: 3on-iaSSanH^5ftJ: Ottffib. -?-LTpD3<0 

7Xfn-xtJ:D«fHa«t. -?-L/CpBR3 2 2?) ±m£mmZ'frr>t:. iX(c. JBR^^-pM7 1 3 5 

3' xr^-f^fiatfsKUAiWI^^t-iBWW ^JMUc. PM7 1 1 50«RJBfcBamH IRl^X 
2. 8kbBffr(BffrC) ***Lfc.- 40 baIT?mU *LT7r?*-IX';-*'-&tf5' 

[0 168] pD3«3SUStetJV>T«fflS*t*»0WBr 7r^^-VII EM & 5 5 Ott*«lirfr*y^ 

frt»4fc«>. SacII (Ss til) gi5ffi$:H i ndll «RU:. 7*5XS KFIX/VII /pD 2S:Xb a IS. 

1 S5aXliK P n I«Htt^"«L3WalB8rt-*J:3fc:p iXBamH Itii-fbt. -5-LT7t^^-VII cDNA 
DHFRIII MSBLfc. 1 Oju gOp DHFRIII S: <7)3 ' 1 7 0 Obpffifrfc^WWRL 

2 0i-7hOSstIHCi0 3 7-CtT2B§far^b fc. 7*7XSHpD3^Bc 1 ITffllftL. »7^T;^ 

■oTt. H®SL5tDNA*l OiM dCTPSt^l6i Sfeti: O^ML^:. ^^ilfcii^ftS: 2 0 0 0«S*f 

-yh^Ti DNACT>7- fe'^-t-^S 1 OOju 1 X b a I ffittWSqttCOVvt.*? y-r.y^Lfc. IEL 

«3»««B«t«Tl 2*CCT6 0^ia-f ^jl^-FL. v^ffiM^ISrriT^XS HSr»JL. *LTpM7 13 
7xy-;Utti±iL. iiflrU -?-LTx^y-;uetSL 50 5k««Lfe (Hi 8 ) . 



(25) 
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[ 0 1 7 23 #19. cDNA^O— y*>^7 7^^- 
VII <9?SS1 

7T??-VII y-**-*-Mrf*7T?*-VII cD 
NA&B&t AVII 2463.XteAVII 56 
5&I/AVII 24 6 3*>£>tf)DNA£ s Ad2±g&$ 
rot-^-. SV4 0X>-W?-Eflk Ad2hU 
JVV94hV—?-* *7*54*-fey K M?SV40 

\ l z7u-->7Ltz. f—lt. cDNAOifA 

A VII 2 4 6 3*»fctf)Hai0>3BBs Atf- 1 8*»fe- 3 
9 4"W)75>'»<a=»t t 3''££#. *L,T*iittfc3 8 
TSyiK>S3«U— ^-Sra— 4AVII 5 6 5$. 
tfAVII 24 6 3*»&*>Eai0>JESfrffttUfc. 
[0173] 7T??—VU U-^-^flBtiicDNA 
^n-^y^fcioT^HSSivO***:*). St/ 2 
o^5' -*ScDNASr#SCfctc<i;-5T4ta 

A7r7?-VII SJI&ajjtUfc. AVII 24 6 30 20 
3' (I^Vy2^Bg 1 im&frbtfO (A) 
T^f;l^>3' 'jy*-«E.c oRHMMT) 5\ X 
;yyia, 1 b&T/x?vy2<9S»)£3-K-tS:? 
0-y7«lwr7*y/Alrfr(ca9SUfc. EcoRI- 

b g i ii4 . 4kbBffrk ixmsm^titizmyyy 

A»r)t£A VII 24 63 cDNAfcjSaSU, *l/C* 

[0174] jswttitf, iwn-^fcauwifc 

46. AVII 246 30>7r??-VIIcDNA Eco 
RlSr#£pUC 1 8^Ec oRIgBftte^O-xy^ 30 
U ^-LTpVII 246 3fcifr£Ut. ISHlfcLT. A 
VII 5 6 50EcoRI c DNAjf ASBSr pUC 1 8 
£^7*?D--y^U -tttpVII 565fctfr£L 
fc. ?o-ypVII 5 6 5«7)7r^^-VII |E?iJc9 5' 
MttpVII 24 6 3<07t7?-VII DNAW3 ' -fe 

fc. 

[0 17 5] -rkfr-b. PVH 5 6 5«»*)5' «)Ec 
oRI-Bg Hl7r??-VII Bffr. ftlXpVII 24 
6 3<9Bg 1 II— H i ndlll 7T??-VII Wr^t ( P 40 
VII24 6 3C0# , U 1 Jy*-4'WH i ndlll gB&> £ 
EcoRIft^H i ndIimTMfc3ilfcpUC18C 
?D-xy/U:. £<Oi£j£ft£pVII 2 3 97t«* 
Lfc. pVII 24 6 3&tfpVII 2 39 70*fASS£E 
coRiaHbtcJDttflfflU -E-LTy^r^t, TIE 
cr> X o lz LxmiWSm^? Lfc. 
[017 6] A. +#&£$<07 7??-VII cDNA 

Z<D<7?-lipV3 <W8fcE«Lfc) &t/pD3' 50 
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C:LtfK?:?-t±pD3i|SJtT'£>!>« i , (1LSV4 0 
^•JTrXp-^gyx^K-fSr^, SV40 
BamHI C2 5 3 3b P ] -Bell C 2 7 7 O bp) Br 
frjW£2rfo (late orientation) fcfc-SO *»£$SSL 
fc.««)T, p D 3 ' ttJWfflf AOSBffit LTBam 

[0 17 7] pDXZm&t&tztb. pD3' «K)Ec 
oRI3H2£. EcoRIfcifcHBL 
■tffcJS-f S' a X. &tf£*ifcgKBc 1 I 

'jy*-toa^^i0. Be l iflHSWaCfctfc. d 
NAfcPMxlcH£3:h.fc3nx-frS>MRU *LT^ 
fcLfcWRaWttSr**-** l- 9kb Xhol-Pst 

O&Bfcftlvt. Be 1 IT«£*UtpD3£= 3 r+- 
•te'^Pl^iXTtEc oR I -Be 1 I T¥~79— 
57V:*f-KZC5 2 5. 5 ' GGAATTCT3 ' ;&tfZC 
5 2 6. 5' GATCAGAATTCC 3 ' *^itf£$fL5 ) i:Sl*§ 

TE c o R I 

[0 1783 mi3v--z®m^y k* ? vr-** 

»S*Ufe|||»aHttt*1irt-S2. 3kb Xhol-Ps 
t iKfrfcJWBUfc. ±l5c02-O£0DNABrfr?:T4 D 
NA'Jtf— tfkftfc-He-f^ a<-MJ. E. 3U 
HB 1 0 l(30flts!AU -etTl§ffi3n^-$:$» 
fffcJORJgbfc. pDXfc*tf-*£<0j: , 3*DNA*> 
WRtffofc (EB2 2) . iODNASrEc oRITBH 

i/*x<-M,fc. ittC, HKSflfcDNAfcT*- DN 
A'J^f— feWpVII 2463*»4>f)7T^^-VII E 
coRlBrfrt. XtipVII 2 3 97(C**-fS. 7r 
— VII EcoRI cDNABfrtf-M y=3ra^.-h 

[0 17 9]£-fft*n-yfc*ft**.FVII (24 6 

3) /pDX, StfFVII (56 5 + 2463)/pD 
Xfcft&Lfc. E. ay JM83(c^®K^t. mzU 

mmm iz * o t/^. r ?x 5 h d n A«oiii? 

f-x 7^ Ufc. 7°5^5 HFVII (2463)/pD 
X. &I/FVII (565 + 2463) /pDXIWJ 

tl, ^^-ftLgf£#^- No. 4 0 2 0 6 . at^ No. 4 0 2 

[0180] FVII ( 2463 ) /pDX&tfFVII 
(565 + 2463) /PDX (10us?o) 

?tl*. lOjugcWirll^^y-V-DNAfcStC. 

BHKtk" tl3ifflfla (Floros^, Exper.Cell Res. 

132 : 215-223, 1981 ) XteCO S»^V%-fil*H^ 

awtwy vmi3>v i y*7j*ttmik*m^x v 5 >-^7 x ^ 
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-/•t^f Lfc. FVII (246 3) /pDX&tXFVII 
(56 5 + 2463) /v D XOj^&li:? r ?*-VII 

£l&tS$*U -?-LTFVII (565 + 2463) pDX* 



(26) &BBT1 0-1 1 7787 

50 

[0181] 



[»6 3 



ELISA 



I>NA 






ttib) 


Fffl(24 63)/pDX 


COS 


2 X 10 6 


1 5 


Pffl(565+2463)/pDX 


COS 


2 X 10 6 , 


1 2 


n m 


COS 


2 X 10* 


<2 


F\BC2463)/pDX 


BHK 


9 X 10 6 


62 


Fffl(5 6 5+24 6 3)/pDX 


BHK 


9 X 10 6 


6 


» SB 


BHK 


9X 10* 


<2 



[0 182] 7r?*-VII 0-^p«=SraBHt*7fc» 20^ [0 183] 



[«7] 



1. Rat Hep [ 

2. Rat Hep II 

3. TCMK 

4. t h n 

5. Hop G2 

8. COS 

9. BHK 
10.293 

1 1. DXJKX 



7 y y 

-C3 



: «H4-ii-E 
7 * hffFffiH4-fl-E 



SV40 <M ^^-CJ^Jg 
TCMK-1 

SV40 *-f **?ffit. 
VA13, ^?v<\ y 2RA 



(ATCC 
CRL 1600 



CRL 1548 
CCL 139 



CCL 75.1 



SK-HEP-1 HTB-52 

HTB 8065 



t hfffffi(Barbara 
Know L c s/\Yi star 
Ins t i tute) 



NCTC ^p — >M469 CC 29-1 
SV40-7#SteftCV-l CRL 1650 



CCL 10 



BHK-21 (C-13) 



t Hl&jaff/Ad»«e CRL 1573 



CHO-DHFR3**s 



(Ur taub & 
Cha&in, 
PNAS (USA) 
77:4216- 
4220.1980) 



[01 84] *fflB£. 10/zgcOFVII (2463)/ *tlti\ ttft?u5A7x-3-mf* b5>X7 
pDXXiiFVII ( 56 5 + 2-4 6 3) /pDX<9Wf*50 x5- 7*5X5 H 1 /z g 



(27) WWTl 0-1 1 7787 

5 1 5 2_ 

tM Ojug^^WFDNAteiOPWh?*^** [0 185] 

18! BS © ELI Sa 

»j/7**- ffl 85 * 7* 5 * * (xiO-*) (nff/ae) 



L 


Rat Hep 


I 


Mock 


3 1.6 


2.4 


2. 


Kit Hep 


I 


FWK565+2463)/pDX 


7.0 


2 


3. 


Rot Hop 


1 


r*II{2463)/pOX 


7.0 


<2 


4. 


Ret Hep 


2 


Mock 


1 3.0 


<2 


5. 


Rat Hep 


2 


FYfl(565+2463)/pDX 


1 8.4 


<2 


6. 


R&t Hep 


2 


F«I(2463>/pDX 


1 4.6 


<2 


7. 


TCMK 




Mock 


I 8.8 


<2 


8. 


TCMK 




F1E(565+2463)/pDX 


9.8 


<2 


9. 


TCMK 




FTC(246 3)/pDX 


1 2.8 


<2 


10. 


fc htf 




Mock 


7.2 


<2 


11. 


t hJff 




F«J(5S5+2463)/pDX 


3.4 


1 6.5 


12. 






PV0(2463)/pDX 


3.4 


1 2.2 


13. 


t ► 




Mock 


1 3.0 


<2 


14. 






FW(S65+2463)/pDX 


1 1.0 


3.5 


15. 






FV3(2463)/pDX 


6.0 


3.0 


16. 


He dG2 




Mo ck 


O.D 


2 1 














17. 


HepC2 




5110(565+2463 )/pDX 


6.0 


4 5.5 


18. 


He pG2 




F*VE(2463)/"pDX 


6.0 


28 


19. 


T $ *ffF 




Mock 


3.8 


<2 


20. 






FVfl(565+2463>/pDX 


4.0 


<2 


21. 


t ;> j^JFF 




Fffl(2463>/pDX 


3.6 


<2 


22. 


COS 




Mock 


5.6 


<2 


Z3. 


COS 




m( 565+2463 )/pDX 


5.6 


1 5.5 


24. 


cos 




F^(2463)/pDX 


4.4 


1 4.5 


25. 


BHK tk" 


t 13 


Mock 


3.0 


<2 


26. 


BHK tk' 


113 


FlS(565+2463)/pDX 


5.0 


25 


27. 


BHK tk" 


tl3 


FVff(2463)/ P DX 


4.0 


2 2.5 


28. 


293 




Mock 


5.8 


<2 


29. 


293 




FV3(565+2463)/pDX 


6.2 


94 


30. 


293 




FVD(2463)/pDX 


8.2 


100 


31. 


DUKX 




Mock 


1 1.6 


<2 


32. 


DUKX 




FVB(565+2463)/pDX 


1 3.0 


<2 


33. 


DUKX 




FVB(24 6 3)/pDX 


1 3.6 


<2 



[0187] FVII (2463)/pDX(10jug) 
XJiFVII (565+2463) /pDX (10/ig) 

£ . lo^g m^-m^v n AaiwBiuHJBS^^ * - 

^'t Fn7 * V— h 'J ^— fe'OKttJg (Simonson 
Stftevinson, Proc. Natl. Acad. Sci. USA, 80 : 2495- 24 
99. 1983) * 3- H-TI) 7*7X5 HI /igt^CBHK 
tk- 1 1 3»ISt:R|i*h5^7x^M.fc. 2B 
ft. HUB* 1 : 1 4K*»t» 2 5 OnKXli 1 0 0 OnM* 
hhl^-fe-h ( MTX ) s &tf'5/ig/«l*>t'*5;/*50 



(7i^^y, ^/^) s*^rtsaH?«*c7it 

fc. 23IIBIJL 3nr.-£JHMU * L/C 5 0-9 09* 
a>7^xy^-lCii^|$^. &fc_kjf £: EL I SA 
C i 0 7 r ? * -VI I # y ^Tf- H ic-o^T S!I5e Uc . 
[0 188] 2 5ffl*)»tt*o->'*)rt2 2ffl£Sfcfc: 
#WLfc. ffllBfcs 5X10* (?';i/-7*I ) Xttlx 
10 5 (^-7*11) T\ 5xig/ml<!Ot'^5yK, X 
2 5 OnMXte 1 0 0 OmM^ h h h ttttl 

1 Ocmcomizru- hit:. i$<JM5|-f£?o 



(28) 



53 



-V (aiO&tfl l + *a£ffr*-> £ 1 : 2fc4Ht\ 

2 3 ( tvw-t i ) x\i 2 o ( ^/u- 



<r fi,~ ■? | - 2 3 8? Pel & © $1] £ 
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* £ffffcU:. igiffi£EL I SAXii^y-^r-^o 

[0189] 
[«10] 



[0190] 





7° 7 * * F 


(X10 -5 ) 


ELI SA 


ELISA 
(ng/aO 


( ng/fttf ) 


8 & 


B4-A1* 


FVH(56 5+2 463)/pDX 


2 


6.5 


130 


206 


158 


B4-B1* 


FVII (S65+2463)/pDX 


27 


1.9 


513 


360 


70 


B4-C1 


pin t ^cccj.o/Icq'S/.* r\v 
r VI I ^5o5r^;4bd // p DA. . 


1 6 


25 


3 93 


48 0 


122 


B4-C2* 


FVII (56 5+2463)/ pDX 


n 

y 




<20 


2 1 




B4-C3 


FVI I (565+24 63 )/ pDX 


5 2 


l.b 


t> n n 
o u u 


Q 1 0 

Z3 X v 


1 1 4 


B4-D1* 


FVI I (565+2463 )/pDX 


2 7 


2.0 


£ ^ ^ 


C7fl 


10 3 


B4-D2* 


FVII (5 65+24 63)/pDX 


1 3 


1.2 


150 


1 C J 

1 iJ *t 


10 3 


B4-E1 


FVI I (56 5+2463 )/ pDX 


39 


22 


870 


116 0 


ill 


B4-E2* 


FVI I (56 5+2463)/ pDX 


8 


2.5 


205 


240 


117 


3 

B4-E3 


FVII (565+2463)/pDX 


23 


[am 

1.2 


275 


320 


1 1 6 


B4-E4 


FVII(565+2463)/pDX 


31 


1.3 


410 


300 


7 3 


B3-5.3' 


* FVII (2463 )/ P DX 


5 


a2 


41 0 


290 


70 


B3-2.2 


FVII (2463 )/pDX 


41 


2.5 


1043 


50 0 


48 


63-23 


FVII (2463)/pDX 


19 


3.0 


580 


610 


105 


B3-3.2 


FVlI(2463)/pnX 


13 


1.5 


197 


216 


110 


B3-4.2 


FVII(2463)/pDX 


41 


1.8 


760 


620 


82 


B3-S.1 


FVII (246 3)/pDX 


1 4 


3.3 


460 


400 


87 


B3-5.2 


FVII (2463)/pE« 




2.7 


257 


1 B4 


72 


B6-D 


FVI I (2463)/ pDX 


54 


3.0 


1700 


780 


46 


B6-E 


FVII (24 63 )/pDX 


101 


1.6 


1640 


970 


59 


B6-G 


FVII (2463)/pDX 


31 


.5.7 


1853 


1080 


58 


B6-M 


FVII(24 63)/pDX 


7 5 


2.2 


1743 


940 


54 



[0 1 9 1 ] B. 77??-VII ys&— c DNAA'f 
7* 'J Y<?)%ffl> 

Tt. ^VAr?X$ h*7iiU9 30Wf7*7o-y. 7B 
am. 7SDfttf7SEfcfflWC5' L 
fc. 77XS H7Bam(±pUCl 2lC-9-7'^a--y 



★ I -BamH imfrX'hh. X? y y 1 a£-£-^rtl> 
0. 7kb EcoRI-XbalBffrtiO-V^o- 
>^4>JMILfc. dtT-^IStfrah^-ri.. 7"?.*5K7 
SDJi. pUC 1 8^7*7 o--y/$it/c. x?y 
yi b£-^TM>3. 7kb Ss t IBr£~C£>S. 
[0192]X^yyib^-W3- lkb Xbal-S 

st lmftzzwytn-yfrhimLtz. ztizffi 

Kbb1fct&. 75^5 H7 SEii, M13mpl9C 



^2*1*:. x?V y 1 aSr-i"^-rS3. 6kb EcoR*50 ■*r79u~->7-&titz. x?y y 2 -4 6 



(29) 



5 5 



3. 9kb sst mxx'bh. x?yy2*>5' m 

***** Sstl-BgllKO. 6kb) Bffrft 
JMHUfc. £*l*BfJici:IW-*. 3' -7r?*-VI 
I cDNA<7)89 (KJtd) lipUVII 24 6 3*>/c,2 
kb BglII-EcoRI(fffrfcLTf*fc. Bffra-d 
£ s EcoRITilM3ft*LT*5^»#.*7r*- 
*«BI*ilfcpDXfca9SU -5-tTE. 3UJM83 
XfiHB 1 0 1 (cJWHHUbfc. litt3o--Sr©JISP 

XSKDNAfcMIUte. 

[0 193] 7r??-VII tf)|&3Sf7)7t#>. 7*7X5 H 
D N A $:luia^«fc "3 LX B H KXJ4C O S tcRlft h 7 

$yK-*tf*tt#-C2HIB«*U *g«i£ELI SA 
[0110114. cDNA^D-yAVIl 2115&tf 

avii i 9 23nm*&£i-izb£t t )i&l&tifc 

ffifrfi^r^-VII cDNAlEFiJ£*jrf. 
[02 3 0214. cDNA^n-^AVII 2 115X1/ 
AVII 1923<0«»*-i«rt*ii:fci , 3»ft$WS 
g|tftffl7y:?:?-VII cDNAK?Q£*rf. 
[033 0314. cDNA^n-yAVII 2 1 1 5RV 
AVII i923^at»fcilBrt-4wi:fc:J: | 3»)ft$iut 
ai^W7r^^-VII cDNAK?ll£5rf. 
[043 0414AVII 24 6 307 7?:? -VII cDN 
ABfllfcS**. ^EP(4AVII 5 6 50>Kai+0>fc5fc«>tt 

[05105J4AVII 24 6 3<7)77??-VII cDN 
AH?iJ£7f;-f. 

[063 06J4AVII 24 6 3tf)77?:?-VII cDN 
AEfllfcS"*. 

[0710714AVII 24 6 3*>7t?*-VH cDN 
[081 0814. |K>3&^Bffi^T5>'*«fWK<0 

[09 3 0914. g&SflH^^frMfW^y?* 
-VII oTS/IWBWkcD'NAteiOa-b'SixTV^ 

[0ioi 01 oteyrff-wj-y-mnkzy*. 



IWPlO-l 17787 
56 

[01 11 01 iii7T?*— ix-ay-fey-tf-^ffifllA 
-f7*U 1*^*4^7 T^^-VIIcDNAkoaBftfcJ: 
M>-7P~A (in-frame) 3 — KI£!l<9J*2j£&* 
■t. 

[01 21 01 2{477?:?-IX/7y7?-VII 
SS^Sr 3 - Y-fhWft UPtF? I 5 KtfHMSS: 

[0131 Hl3tt»S / W-FIX/VlI / P D2£ 
fl*JH3*VO>*e*fck Ad2 MLP{4Tr/ 
10 *jAA>7.2-frt><n>%mzm (major tate) Tn^-?- 
T'J>9 ; Ll-3{4Try'7^;l'^2hU^;W^^ h 
(tripartite) 'J -^-KWTft 0 ; 5' s s(45' X 
r 5 4**^*0 ; 3' ss{43' ^7*5-f ^IBtiT' 
2fc 0 ; LT P A(4 S V 4 0 Of&tBtf' U Tt-V- 

~>3yi'?i->\sX'bz>. 

[014 3 014(47 7?*-IX/7 7?*-VII cD 

[01 53 01 5(47r^^-IX/7r^^-VII cD 
N Agfr£#£>.5* 7 M-f YWl*7Ff. 
20 [0163 01 6(47t??-IX/7t:7?-VII cD 

[017 3 01 7{47T^^-IX/7T^^-VII cD 
N Aifc£#<7>.5* 9 V** KEflfciR*. 

[0183 Hl8tt#»*?*-pM7 1 3 5*3**. 
ttfflS*LTV%4K*4, EI4SV4 OXXAyt-tib 
0 ; o r i J40-lV>y7*Jt--7 hAd5?*.9 : PA 
14SV4 0frbcr>mi#V7T-l'- i sa yisfi-^X' 
$>*) ; A(4p BR3 2 2 (poison) " W&\OX& 
m.X'h 0 ; * E#{4f& 6 HttfEft 0 T* 

30 

[01 93 01 9(42 4 6 3bp^7r^^-VII cDN 
AW79 u-~y?'Zmt. 
[0203 02O(45 6 5bpc7)7r^^-VII cDNA 
Wf7^n-->*'fcji"rrv 
[02 1 3 02 lttpVII- 5 6 5<95' 5fcSi:pUCl 
8*OpVII 24 6 3^53' 5l5«i:<OitlSfc J: *p VII 
239 70^B!cSr^-r. 

[02 2 3 02 2(4^7'7X5 HFVII (24 6 3) 
/pDX&tfFVII (565 + 2463) /pDX^jt 
40 . p Ai4. m 9 J: 3 £. BiiWXm^^' 

ft fc*S ft h S V 4 3 frb U 7 T- V- S' a f 

ffiJOf2^{401 Stc-pv^BBUAr^iiHt 
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[01] 



[020] 



CcoRJa 24 39 $k 

CAAT7CCCG TCC ACG ACG AAC CTG TTC TGG ATT TCT TAC AGT GAT CGG GAC CAG 
Arg Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp Gin 

63 84 99 

TGT CCC TCA AGT CCA TGC CAG AAT GGG GCC TCC TCC AAG GAC CAG CTC CAG TCC 
Cys Ala Ser Ser Pro Cys Gin Asa Gly Gly Ser Cys Lys Asp Gin Leu Gin Ser 

n<i 123 \kU 159 

TAT ATC TGC TTC TCC CTC CCT GCC TTC GAG CGC CGG AAC TCT GAG ACG CAC AAG 
Tyr lie Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn Cys Glu Thr His Lys 

17* 189 204 Pst la 

GAT GAC CAG CTC ATC TGT GTG AAC GAG AAC GGC GGC TGT GAG CAC TA C TCC ACT 
Asp Asp Gin Leu lie Cys V»l Asn Glu Aso G)y Gly Cys Gla Gin Tyr Cys Ser 

213 23* 249 264 

GAC CAC ACG CCC ACC AAG CGC TCC TCT CGG TGC CAC GAG GGG TAC TCT CTG CTC 

Asp His Thr Gly Thr Lys Arg Ser Cys Arg Cys His Glu Cly Tyr Ser Leu Leu 

279 294 309 32<i 

CCA CAC GCC CTG TCC TGC ACA CCC ACA GTT GAA TAT CCA TGT CGA AAA ATA CCT 
Ala Asp Cly Val Ser Cys Thr Pro Thr Val Glu Tyr Pro Cys Gly Lys l ie Pro 

XbB I 339 354 369 

AT T CTA CAA AAA AGA AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG 
lie Leu Glu Lys Arg Asn Ala Ser Lys Pro Gin Gly Arg lie Val Cly Gly Lys 

38<i 399 414 429 

GTG TGC CCC AAA CCG CAG TGT CCA TGG CAG CTC CTG CTTG TTC CTC AAT CCA GCT 
Val Cys Pro Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Cly Ala 

444 4^9 474 

CAC TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGC CTG CTC TCC CCG GCC CAC 
Gin Leu Cys Gly Gly Thr Leu lie Asn Thr Me Trp Val Val Ser Ala Ala His 

483 50*i 519 534 

TGT TTC GAC AAA ATC AAC AAC TGC ACG AAC CTC ATC GCC CTG CTG CGC CAC CAC 

Cys Phe Asp Lys tie Lys Asn Trp Arg Asn Leu He Ala Val Leu Gly Glu His 

549 564 579 534 

GAC CTC AGC CAG CAC CAC GGG CAT CAG CAG AGC CGC CGG CTG GCG CAC CTC ATC 
Asp Leu Ser Glu Hts Asp Cly Asp Glu Gin Ser Arg Arg Val Ala Gin Val Me 

609 Sma I 624 639 

ATC CCC ACC ACC TAC CT C CCC GG C ACC ACC AAC CAC GAC ATC GCG CTG CTC CCC 
lie Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn His Asp lie Ala Leu Leu Arg 

654 663 684 699 

CTG CAC CAG CCC GTG GTC CTC ACT GAC CAT GTG CTG CCC CTC TGC CTG CCC GAA 
Leu His Gin Pro Val Val Leu Thr Asp His Val Val Pro Leu Cys Leu Pro Glu 



EcoRI BgUL EcoRI 

, I IT v 



EcoRI BglH EcoRI 

I I I 

565 bp 



fpUCtS 



EcoRI 



Bgin 



EcoRI 
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CCCAGCTTCACAATAAACGGCTGCGTCTCCTCCGCACACCTOTGGTGCCTGCCACCCAAA 
2410 2420 2430 2240 2450 2460 



AAAAAAAAAAAAAAAAAA 
2470 2480 
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7kk 
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ACG CTG 


GCC TTC GTG 


CGC 


TTC TCA 


TTG 


GTC 


AGC 


GGC 


Arc 


Thr 


Phe 


Ser 


Glu Arg 


Thr Leu 


Ala 


Phe Vil 


Arg 


rne ser 


Leu 


VI 1 


5er 


Gly 


755 










Har I 










801* 






T<jG 


GGC 


CAG 


CTG 


CTG QAC 


CGT GGC 


GCC ACG GCC 


CTG 


GAG CTC 


ATG 


GTC 


CTC 


AAC 


Trp 


Cly 


Gin 


Leu 


Leu Asp 


Acq Gly 


Ala 


Thr Aid 


Leu 


Glu leu 


Het 


Val 


Leu 


Asn 




CCC 


813 










Pst lb 












8» 


GTG 


CGG 


CTG 


ATG ACC 


CAG GAC 


TCC 


CTG CAG 


CAG 


TCA CGG 


AAG 


GTG 


GGA 


GAC 


Val 


Pro 


Arg 


Leu 


Het Thr 


Gin Asp 


Cys 


Leu Gin 


Gin 


Ser Arg 


Lys 


Vat 


Gly 


Asp 










879 






89<t 






909 








TCC 


CCA 


AAT 


ATC 


ACC GAG 


TAC ATG 


TTC 


TCT CCG 


GGC 


TAC TCG 


GAT 


GGC 


AGC 


AAG 


Ser 


Pro 


Asn 


lie 


Thr Glu 


Tyr Met 


Phe 


Cys Ala 


GlY 


Tyr Ser 


Asp 


Gly 


Ser 


Lys 



S2h 939 55* 9 69 

GAC TCC TGC AAC GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC CGG GGC ACG 
Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr HI £ Tyr Arg Gly Thr 

9B4 999 LOU 

TGG TAC CTG ACG GGC ATC GTC AGC TGG CGC CAG GGC TGC GCA ACC GTG GGC CAC 
Trp Tyr Leu Thr Gly lie Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 

1029 \OkU 1059 TaqI 107* 

TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG CTC ATG 
Phe Cly Val Tyr Thr Arg Val Ser Gin Tyr lie Glu Trp Leu Gin Lys Leu Met 

1089 1104 1119 1138 

CGC TCA GAG CCA CGC CCA GGA CTC CTC CTG CCA GCC CCA TTT CCC TAG CCCAGCAGCC 
Arg Ser Glu Pro Arg Pro Gly Vat Leu Leu Arg Ala Pro Phe Pro 

Pstlc 

» W H5B 1168 1178 1188 1198 1208 

CTGGCCTGTG GAGAGAAAGC CAAGGCTGCG TCGAACTGTC CTGGCACCAA ATC CC AT AT A TTCTTCTGCA 



1218 1228 1238 1248 1258 1268 I27B 

GTTAATGGGG TAG AGG AG GG CATGGGAGGG AGCGAGAGGT G GGG AGC GAG ACAGAGACAG AAACAGAGAG 



1288 1298 I30B 13 IB 1328 1338 1348 

AGACACAGAC AGAGAGAGAC TG AGG GAG AG ACTCTGAGGA C CAT G GAC AG AGACTCAAAC AGACTCCAAG 



1358 I3&B 1378 I388 1398 14D8 14)8 

ATTCAAAGAG ACTAATAGAG AC AC AG AG AT GGAATAGAAA AGATGAGAGG CAGAGGCAGA CAGGCGCTCG 



1*28 1J138 1448 1458 1468 1478 i486 

ACAGAGGGGC AGGGGAGTGC CAAGGTTGTC CTCGAGGCAG ACAGCCCAGC TGACCCTCCT TACCTCCCTT 
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[H3] 



1*98 1508 1^18 1526 1538 15*8 1558 

CAGCCAAGCC CCACCTGCAC GTGATCTGCT GGCCCTCAGC CTCCTCCTCT GCCTTCATTC CTCGAGltAG 



156B 1S78 1588 1598 160B 1618 1428 

TACAGGCATG AC AC AC AT GG ATCCACACAC ACACACCCCA TGCACACACA CACACATATG CACACACACC 



1638 16^8 165B 1668 1678 1688 I698 

GATGCACACA CAGATCGTCA CACAGAGTAC CCAAACACAC CGATGCACAC GCACATAGAC ATATGCACAC 

1708 17)8 1728 1738 17*8 1758 1768 

AC AG AT GC AC AC AC AG AT AT ACACATGGAG TGCACGCACA TGCCAATGCA CGCACACATC AGTGCACACG 

1778 1788 1738 1808 1818 I828 I838 

GAT GC AC AG A GATATGCACA CACCGATGTG CGCACACACA GATATGCACA CACATGGATG AGCAWCACA 

18*8 1858 1868 1876 1688 1838 1908 

CACCAAGTCC GCACACACAC CGATGTACAC ACAGATGCAC ACACAGATGC ACACACACCG ATGCTG ACTC 

1918 1928 1938 1948 1956 1968 1976 

CATGTGTGCT GTCCTCTGAA CGCGCTTCTT TAGCTCTCAC TTTTCTCGTT CTTATCCATT ATCATC TTCA 

198B 1998 2008 2018 2028 2038 20*8 

CTTCAGACAA TTCAGAAGCA TCACCATCCA TGGTGGCGAA TGCCCCCAAA CTCTCCCCCA AATGT/.TTTC 

2058 2068 2078 2088 2098 2108 2118 

TCCCTTCGCT GGGTGCCGGG CTCCACAGAC TATTCCCCAC CTGCTTCCCA GCTTCACAAT AAACC(.CTCC 

2128 2138 21 <iB 215B 2168 EcoRlb 

GTCTCCTCGC AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AA GGAATTC 



[HI 3] 



118] 



Bom HI 



Xbol 



egin 



EcoRI 
) Bam HI 



Xbal 



XhoX, 
Sac II- 



Ll-3 



„ BclX 



AdZMLP 



-Xbal 



E00RI- 



FIC/m/pD2 



Bell/ Bom HI 
BotH 



EcoRI 

Bom HI/BclI 



Xhcl 



EcoRI 
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[H4] 

-60 

MetValSerGlinAlaLeuArgLeuLeu 
TCAACAGGCAGGGGCAGCACrGCAGAGATTTCATCATGGTCTCCCAGGCCCTCAGGCTCCTC 
10 20 30 40 SO 60 

-50 -40 i 

CysLeuLeuLeuGlyLeuGlnGlyCysLeuAlaAlaGlyGlyValAXaLysAlaSerGlyGly 

TGCCTTCTGCTTGGGCTTCAGGGCTGCCTGGCTGCAGGCGGGGTCGCTAAGGCCTCAGGAGGA 
70 80 90 100 110 120 

-3D -20 \ 

GluThrArgAspwetProTrpLysProGLyProHisArgValPhevalThrGlnGluGlu 
GAAACACGGGACATGCCGTGGAAGCCGGGGCCTCACAGAGTCTrCGTAACCCAGGAGGAA 
130 140 150 160 . 170 180 

-10 -1 +1 +10 

AlaHisGlyValLeuHisArgArgArgArgAlaAsnAlaPheLeuGluGluLeuArgPro 
GCCCACGGCGTCCTGCACCGGCGCCGGCGCGCCAACGCGrrCCTGGAGGAGCTGCGGCCG 
190 200 210 220 230 240 

+20 +30 
GlySerLeuGluArgGluCysLysGluGluGlnCysSerPheGluGluAlaArgGluIle 
GGCTCCCTGGAGAGGGAGTGCAAGGAGGAGCAGTGCTCCTTCGAGGAGGCCCGGGAGATC 
250 260 270 280 290 300 

+40 +50 
PheLysAspAlaGluArgThrLysLeuPheTrpIleSerTyrSerAspGlyAspGlnCys 
TTCAAGGACGCGGAGAGGACGAAGCTGTTCTGGATTTCTTACAGTGATGGGGACCAGTGT 
310 320 330 340 350 360 

+60 +70 
AlaSerSerProCysGlnAsnGlyGlySerCysLysAspGlnLeuGlnSerTyrlleCys 
GCCTCAACTCCATGCCAGAATGGGGGCTCCTGCAAGGACCAGCrCCAGTCCTATATCTGC 
370 380 390 400 410 420 

+80 +90 
PheCysLouProAlaPheGluGlyArgAsnCysGluThrHisLysAspABpGlnLeuIle 
TTCTGCCTCCCTGCCTTCGAGGGCCGGAACTGTGAGACGCACAAGGATGACCAGCTGATC 
430 440 450 460 470 480 

+100 +110 
CysValAsnGluAsnGlyGlyCysGluGlnTyrCysSerAspHisThrGlyThrLysArg 
TGTGTGAACGAGAACGGCGGCTGTGAGCAGTACTGCAGTGACCACACGGGCACCAAGCGC 
490 500 510 520 530 540 

+120 +130 
SerCysArg cysHisGluGlyTyrSerLeuLeuAlaAspGlyvalSerCysThrProrhr 

TCCTGTCGGTGCCACGAGGGGTACTCTCTGCTGGCAGACGGGGTGTCCTGCACACCCACA 
550 560 570 580 590 600 

+140 +150 
valGluTyrProCysGlyLysIleProIleLeuGluLysArgAsnAlaSerLysProGln 
GTTGAATATCCATGTGGAAAAATACCTATTCTAGAAAAAAGAAATGCCAGCAAACCCCAA 
610 620 630 640 650 660 
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+160 +170 
GlyArglleValGlyGlyLysValCysProLysGlyGluCysProTrpGlnValLeuLeu 
GGCCGAATTGTGGGGGGCAAGGTGTGCCCCAAAGGGGAGTGTCCATGGCAGGTCCTGTTG 
670 680 690 700 710 720 

+180 +190 
lieuValAsnGlyAlaGlnlieuCysGlyGlyThrLeuIleAsnThrlleTrpValValSer 
TTGGTGAATGGAGCTCAGTTGTC3TGGGGGGACCCTGATCAACACCATCTGGGTGGTCTCC 
730 740 750 760 770 780 

+200 +210 
AlaAlaHisCysPheAspLysIleLysAsnTrpArgAsnLeuTleAlaValLeuGlyGlu 
GCGGCCCACTGTTTCGACAAAATCAAGAACTGGAGGAACCTGATCGCGGTGCTGGGCGAG 
790 8B0 810 820 830 840 

+220 +230 
HlsAspLeuSerGluHisAspGlyAspGluGlnSerArgArgValAlaGltiValTlelle 
C ACG AC CTC AG CG AG C ACG ACGGGG ATG AG C AG AG CCGGCGGGT GG CGC AGGT C AT CAT C 
850 860 870 880 890 900 

+240 +250 
ProSerThrTyrValProGlyThrThrAsnHisAspIleAlaLeuLeuArgLeuHisGln 
CCCAGCACGT ACGTCCCGGGCACCACCAACCACGACATCGCGCTGCTCCGCCTGCACCAG 
910 920 930 940 950 960 

+260 +270 
ProValVallieuThrAapHisValValProLeuCyeLeuProGluArgThrPheSerGlu 
CCCGTGGTCCTCACTGACCATGTGGTGCCCCTCTGCCTGCCCGAACGGACGTTCTCTGAG 
970 980 990 1000 1010 1020 

+280 +290 
ArgThrLeuAlaPheValArgPheSerLeuValSerGlyTrpGlyGlnLeuLeuA3pArg 
AGGACGCTGGCCFTCGTGCGCTTCTCATTGGTCAGCGGCTGGGGCCAGCTGCTGGACCGT 
1030 1040 1050 1060 1070 1080 

+300 +310 
GlyAlaThrAlaLeuGluLeuMetValLeuAsnValProArgLeuMetThrGlnAspCys 
GGCGCCACGGCCCrGGAGCTCATGGTCCTCAACGTGCCCCGGCTGATGACCCAGGACTGC 
1090 1100 1110 1120 1130 1140 

+320 +330 
LeuGlnGlnSerArgLysValGlyAspSerProAsnlleThrGluTyrMetPheCysAla 
CTGCAGCAGTCACGGAAGGTGGGAGACTCCCCAAATATCACGGAGTACATGTTCTGTGCC 
1150 1160 1170 1180 1190 1200 

+340 +350 
GlyTyrSerAspGlySerLysAspSerCysLysGlyAspSerGlyGlyProHisAlaThr 
GGCT ACT CGG AT GGCAGCAAGG ACT CCTGC A AGGGGG AC AGTGG AGGCCCACATGCCACC 
1210 1220 1230 1240 1250 1260 

+360 +370 
HisTyr ArgGlyThrTrpTyrLeuThrGlylleValSerTrpGlyGlnGlyCysAlaThr 
CACTACCGGGGCACGTGGTACCTGACGGGCATCGTCAGCTGGGGCCAGGGCTGCGCAACC 
1270 1280 1290 1300 1310 1320 
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+380 +390 
valGlyHisPtieGlyValTyrThrArgValSerGlnTyrIleGluTrpL©uGlnLysI*eu 
GTGGGCCACrTTGGGGTGTACACCAGGGTCTCCCAGTACATCGAGTGGCTGCAAAAGCTC 
1330 1340 1350 1360 1370 13B0 

+400 +406 
Met ArgSerGluProArgProGlyValLeuLeuArgAlaProPhePro*** 
ATGCGCTCAGAGCCACGCCCAGGAGTCCTCCTGCGAGCCCCATTTCCCTAGCCCAGCAGC 
1390 1400 1410 1420 1430 1440 

CCTGGCCTGTGGAGAGAAAGCCAAGGCTGCGTCGAACTGTCCTGGCACCAAATCCCATAT 
1450 1460 1470 1480 1490 1500 

ATT CTTCTGCAGTT A ATGGGGT AG AGG AGGGC ATGGG AGGG AGGG AG AGGTGGGG AGGG A 
1510 1520 1530 1540 1550 1560 

G AC AG AG AC AG AAACAG AGAGAGACAG AGACAG AGAGAG ACTGAGGGAGAGACTCTGAGG 
1570 1580 1590 1600 1610 1620 

ACATGG AGAGAG ACTCAAAGAGACTCCAAGATTCAAAGAGACTAAT AGAGACACAGAGAT 
1630 1640 1650 1660 1670 1680 

GGAATAGAAAAGATGACAGGCAGAGGCAGACAGGCGCTGGACAGAGGGGCAGGGGAGTGC 
1690 1700 1710 1720 1730 1740 

CAAGGTTGTCCTGGAGGCAGACAGCCCAGCTG AGCCTCCTTACCTCCCTTCAGCCAAGCC 
1750 1760 1770 1780 1790 1800 

CCACCTGCACGTGATCTGCTGGCCCTCAGGCrGCTGCTCTGCCTTCATTGCTGGAGACAG 
1810 1820 1830 1840 1850 1860 

TAGAGGCATGAACACACATGGATGCACACACACACACGCCAATGCACACACACAG AGATA 
1870 1880 1890 1900 1910 1920 

TGCACACACACGG ATGCACACACAG ATGGTCACACAGAG ATACGCAAACACACCG ATGCA 
1930 1940 1950 1960 1970 1980 

C ACGCACATAG AG AT ATGCACACACAG ATGCACACACAG AT AT ACACATGGATGCACGCA 
1990 2000 2010 2020 2030 2040 

CATGCCAATGCACGCACACATCAGTGCACACGGATGCACAGAGATATGCACACACCGATG 
2050 2060 2070 2080 2090 2100 

TGCGCACACACAGATATGCACACACATGGATGAGCACACACACACCAAGTGCGCACACAC 
2110 2120 2130 2140 2150 2160 

ACCGATGTACACACACAGATGCACACACAGATGCACACACACCGATGCTGACTCCATGTG 
2170 2180 2190 2200 2210 2220 

TGCTGT CCTCTG AAGGCGGTTGTTTAGCTCTCACTTTTCTGGTTCTTATCCATTATCATC 
2230 2240 2250 2260 2270 2280 

TTCACrTCAGACAATTCAGAAGCATCACCATGCATGGTGGCGAATGCCCCCAAACTCTCC 
2290 2300 2310 2320 2330 2340 

C CCA A AT GT ATT T CT CCCTT CG CTGG GT G CCGGG CTG C AC AG ACT ATT C C CC ACCTG CTT 
2350 2360 2370 2380 2390 2400 
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[H14] 
21 36 

GGATCC ATG CAG CGC GTG AAC ATG ATC ATG GCA GAA TCA CCA GGC 
MET Gin Arg Val Asn MET lie MET Ala Glu Ser Pro Gly 

66 81 
CTC ATC ACC ATC TGC CTT TTA GGA TAT CTA CTC AGT GCT GAA TGT 
Leu lie Thr lie Cys Leu Leu Gly Tyr Leu Leu Ser Ala Glxi Cys 

96 111 126 

ACA GTT TTT CTT GAT CAT GAA AAC GCC AAC AAA ATT CTG AAT CGG 
Thr Val Phe Leu Asp His Glu Asn Ala Asn Lys He Leu Asn Arg 

141 156 171 

CCA AAG AGG TAT AAT TCA GGT AAA TTG GAA GAG TTT GTT CAA GGG 
Fro Lys Arg Tyr Asn Ser Gly Lys Leu Glu Glu Phe Val Gin Gly 

186 201 216 

AAC CTT GAG AGA GAA TGT ATG GAA GAA AAG TGT AGT TTT GAA GAA 
Asn Leu Glu Arg Glu Cys MET Glu Glu Lys Cys Ser Phe Glu Glu 

231 246 261 

GCA CGA GAA GTT TTT GAA AAC ACT GAA AGA ACA AAG CTG TTC TGG 
Ala Arg Glu Val Phe Glu Asn Thr Glu Arg Thr Lys Leu Phe Trp 

276 291 306 

ATT TCT TAC AGT GAT GGG GAC CAG TGT GCC TCA AGT CCA TGC CAG 
He Ser Tyr Ser Asp Gly Asp Gin Cys Ala Ser Ser Pro Cys Gin 

321 336 351 

AAT GGG GGC TCC TGC AAG GAC CAG CTC CAG TCC TAT ' ATC TGC TTC 
Asn Gly Gly Ser Cys Lys Asp Gin Leu Gin Ser Tyr He Cys Phe 

366 381 . 396 

TGC CTC CCT GCC TTC GAG GGC CGG AAC TGT GAG ACG CAC AAG GAT 
Cys Leu Pro Ala Phe Glu Gly Arg Asn Cys Glu Thr His Lys Asp 

411 426 441 

GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC GGC TGT GAG CAG TAC 
Asp Glu Leu He Cys Val Asn Glu Asn Gly Gly Cys Glu Gin Tyr 

456 471 486 

TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT CGG TGC CAC GAG 
Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys Arg Cys His Glu 

501 516 531 

GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA CCC ACA GTT 
Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr Pro Thr Val 

546 561 576 

GAA TAT CCA TCT GGA AAA ATA CCT ATT CTA GAA AAA AGA AAT GCC 
Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg Asn Ala 



591 606 621 

AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC AAA 

Ser Lys Pro Gin Gly Arg lie val Gly Gly Lys val cys Fro Lys 
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636 651 666 

GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 
Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

681 696 711 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG 
Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala 

726 7*1 756 

GCC CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG 
Ala His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala 

771 7B6 801 

GTG CTG GGC GAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG 
Val Leu Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin 

816 B31 846 

AGC CGG CGG GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG 
Ser Arg Arg Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro 

861 876 891 

GGC ACC ACC AAC CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC 
Gly Thr Thr Asn His Asp He Ala Leu Leu Arg Leu His Gin Pro 

906 921 936 

GTG GTC CTC ACT GAC CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG 
Val Val Leu Thr Asp His val Val Pro Leu Cys Leu Pro Glu Arg 

951 966 961 

ACG TTC TCT GAG AGG ACG CTG GCC TTC GTG CGC TTC TCA TTG GTC 
Thr Phe Ser Glu Arg Thr Leu Ala Phe Val Arg Phe Ser Leu yal 

996 1011 1026 

AGC GGC TGG GGC CAG CTG CTG GftC CGT GGC GCC ACG GCC CTG GAG 
Ser Gly Trp Gly Gin Leu Leu Asp Arg Gly Ala Thr Ala Leu Glu 

1041 1056 1071 

CTC ATG GTC CTC AAC GTG CCC CGG CTG ATG ACC CAG GAC TGC CTG 
Leu MET Val Leu Asn Val Pro Arg Leu MET Thr Gin Asp Cys Leu 

1086 HOI H16 

CAG CAG TCA CGG AAG GTG GGA GAC TCC CCA AAT ATC ACG GAG TAC 
Gin Gin Ser Arg Lys Val Gly Asp Ser Pro Asn He Thr Glu Tyr 

1131 H46 H61 

ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC AAG GAC TCC TGC AAG 
MET Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys 

■ 1176 H91 1206 

GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC CGG GGC ACG TGG 
Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp 

1221 1236 1251 

TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC GCA ACC GTG 
Tyr Leu Thr gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val 
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1266 1261 1296 

GGC CAC TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG 
Gly his Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr lie Glu Trp 

1311 1326 1341 

CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC CTG 
Leu Gin Lys Leu MET Arg Ser Glu Pro Arg Pro Gly Val Leu Leu 

1356 1378 138B 1398 

CGA GCC CCA TTT CCC TAG CCCAGCAGCC CTGGCCTGTG GAGAGAAAGC 
Arg Ala Pro Phe Pro 

1408 1418 1428 1438 1448 

CAAGGCTGCG TCGAACTGTC CTGGCACCAA ATCCCATATA TTCTTCTGCA 



14S8 1468 1478 1468 1498 

GTTAATGGGG TAGAGGAGGG CATGGGAGGG AGGGAGAGGT GGGGAGGGAG 



1508 1518 1528 1538 1548 

ACAGAGACAG AAACAGAGAG AGACAGAGAC AGAGAGAGAC TGAGGGAGAG 



1558 1568 1578 1588 1598 

ACTCTGAGGA CCATGGAGAG AGACTCAAAG AGACTCCAAG ATTCAAAGAG 



1608 1618 1628 1638 164B 

ACTAATAGAG ACACAGAGAT GGAATAGAAA AGATGftGAGG CAGAGGCAGA 



1658 1668 1678 1688 1696 

CAGGCGCTGG ACAGAGGGGC AGGGGAGTGC CAAGGTTGTC CTGGAGGCAG 



170B L718 1728 1738 1748 

ACAGCCCAGC TGAGCCTCCT TACCTCCCTT CAGCCAAGCC CCACCTGCAC 



1758 1768 1778 178B 1798 

GTGATCTGCT GGCCCTCAGG CTGCTGCTCT GCCTTCATTG CTGGAGACAG 



1808 1818 1828 1838 1848 

TAGAGGCATG ACACACATCG ATGCACACAC ACACACGCCA TGCACACACA 



1858 1868 1878 188B 1898 

CAGAGATATG CACACACACG GATGCACACA CAGATGGTCA CACAGAGTAC 



1908 1918 1928 1938 1948 

GCAAACACAC CGATGCACAC GCACATAGAG ATATGCACAC ACAGATGCAC 
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1958 1968 1978 1988 1998 

ACACAGATAT ACACATGGAG TGCACGCACA TGCCAATGCA CGCACACATC 



2008 2018 2028 2038 2048 

AGTGCACACG GATGCACAGA GATATGCACA CACCGATGTG CGCACACACA 



2D58 2068 2078 2088 2098 

GATATGCACA CACATGGATG AGCACACACA CACCAAGTGC GCACACACAC 



2108 2118 2128 2138 2148 

CGATGTACAC ACAGATGCAC ACACAGATGC ACACACACCG ATGCTGACTC 



2158 2168 2178 21B8 219B 

CATGTGTGCT GTCCTCTGAA GGCGGTTGTT TAGCTCTCAC TTTTCTGGTT 



2208 2218 2228 2238 2248 

CTTATCCATT ATCATCTTCA CTTCAGACAA TTCAGAAGCA TCACCATGCA 



2258 2268 2278 2288 2298 

TGGTGGCGAA TGCCCCCAAA CTCTCCCCCA AATGTATTTC TCCCTTCGd 



230B 2318 2328 2338 2348 

GGGTGCCGGG CTGCACAGAC TATTCCCCAC CTGCTTCCCA GCTTCACAAT 



2358 2368 2378 2388 2398 

AAACGGCTGC GTCTCCTCGC AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 



2408 2418 2426 2438 

AAAAAAAAAA AAGGAATTCG AGCTCGGTAC CCGGGGATCC 
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[022] 




(51) Int. Cl. e tSS>» 

C 1 2 N 9/64 
// A 6 1 K 38/43 ACA 
(C12N 9/64 

C12R 1:91) 



F I 

C 1 2 N 5/00 B 
A6 1K 37/465 ACA 
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